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The Month's 
HIGHLIGHTS in OILDOM 


By J. L. DWYER 








' 





SPECIAL session of the Texas Legislature is consider- 
A ing the passage of laws designed to remedy defects in 
the state’s oil and gas conservation statutes and to give the 
State Railroad Commission increased powers to regulate the 
production of oil. The session was called by Governor Sterling 
after he was besieged with requests since a three-judge Fed- 
eral court declared the East Texas field was prorated under 
an invalid order. The Legislature’s Oil, Gas and Mining Com- 
mittee has returned a favorable report on the bill with only 
a few amendments made. 

Under present state statutes, the commission is specifically 
prohibited from considering market demand in fixing produc- 
tion allowances from the various fields in the state. The bill 
introduced will allow the commission to consider economic 
as well as physical waste of crude oil. 

Meanwhile, the differential in Mid-Continent posted crude 
prices continues and the situation appears to be at a deadlock. 
This condition arose when a number of purchasers inaugurated 
higher prices, effective October 15th, and the Standard of 
New Jersey and Standard of Indiana groups failed to join 
them, declaring that the refined market was too low to justify 
any increase in crude prices. 

An encouraging feature to oil field manufacturers has 
been the increased demand for pumping equipment in the 
East Texas field, with indications that future installations of 
pumping equipment will be even more rapid. At the present 
time, there are slightly over 216 wells in the field that de- 





pend wholly or partly on pumping operations to make their 
allowable outlet of forty-four barrels. In addition to these 
wells probably 100 others have been equipped for pumping. 
A number of companies are installing central powers and for 
the most part the new equipment being installed is of the 
best and heaviest type obtainable. 

It is now apparent that there will be a concentrated effort 
on the part of all oil industry divisions to unite in a fight 
against higher gasoline taxes and tax evasion. Gasoline taxes, 
and their evasion, are among the important factors adversely 
affecting the operations of the petroleum industry. A number 
of associations, in addition to the oil companies and their em- 
ployés, are lending a helping hand. This will be one of the 
major problems considered at the A. P.I. convention now 
meeting in Houston. Very shortly legislatures of more than 
forty states will be in session. Congress also will be in session. 
The present state tax on gasoline averages four cents a gallon, 
and the federal tax is one cent, making a total of five cents, 
which is more than 100 per cent on the wholesale price of the 
product, to say nothing of pipe line taxes, gross production or 
severance taxes, and the customary ad valorem and franchise 
taxes to states, counties and cities. Moreover, there is a lack 
of uniformity, as between states, some levying as high as 
seven cents a gallon, and invariably where the rate is higher 
than three cents, and in some cases where it is only three 
cents, there is serious tax evasion. The petroleum tax situa- 
tion has become a veritable racket, defrauding the state and 
demoralizing the market. 


Production and Refining Figures Furnished by the American Petroleum Institute 





Crude Runs to Stills, Gasoline and Gas and Fuel Oil Stocks, 
Week Ending October 29, 1932 























Daily Average Production 


(Figures in Barrels) 








terminals and sales distributing stations and amounts in transit thereto. 


- ‘ . " Week Week Week 
(Figures in Barrels of 42 Gallons Each) Endod Ended Ended 

Oct. 29, Sept. 24, Oct. 31, 

PerCent Total 1982 1982 ‘1931 

Per Cent Daily Avg. Operated Motor Gas and | 

DISTRICT Potential Crude of Total Fuel Fuel Oil Oklahoma 395,400 390,400 519,050 
Capacity Runsto Capacity Stocks Stocks Kansas 95,900 100,950 102,950 
Reporting Stills Reporting Thousands Panhandle Texas 44,100 46,650 64,700 
of Bbls. North Texas 47,350 48,550 57,450 
West Central Texas 24,850 23,850 27,150 

East Coast 99.1 413,000 64.7 12,990 8,735 West Texas wore yor ete 

: s . “9 rn nm East Central Texas 49,350 53,95 06,4¢ 
Appalachian 95.0 86,000 62.5 1,514 729 Fast ne 341.800 371.500 417.700 
Ind., Ill., Ky. 97.5 293,000 69.1 6,006 4,093 Southwest Texas 52,900 54,750 54,050 
Okla., Kans., Mo. 88.4 202,000 49.8 1,624 2,996 North Louisiana syd yt ogee 
oe P om in F ‘ : Arkansas 34,000 34,006 31,19 
Inland Texas 72.1 83,000 36.5 1,301 2,102 Coastal Texas 126,300 144,000 124.400 
Texas Gulf . 98.2 375,000 68.8 5,270 9,686 ere isis 34,750 34,350 31,850 

Coastal Louisiana ... . 4 
Louisiana Gulf 97.3 67,000 47.2 1,448 3,814 Eastern (not including Mich.) 98,900 eee ete 
aliens . ‘ - ra Michigan 22,700 24,9 9, 

No. Louisiana-Ark. 94.6 42,000 49.7 194 ome | Wyoming 34,000 31,900 38,850 
Rocky Mountain _ 91.4 31,000 22.3 1,166 457 | Montana 6,400 7,300 8,050 
California 94.6 148,000 51.7 14,964 100,580 | Colorado 2,700 2,600 4,250 
omen emmenineaniee onsen | New Mexico 31,900 32,000 44,200 
Total Oct. 29,1932 93.6 2,040,000 56.5 49,477 133,904 | California 475,100 £51,009 496,900 
Total Oct. 22, 1932 93.6 2,145,000 59.4 19,765 134,755 TOTAL 2,096,600 2,178,550 2,431,250 
NOTE: Stocks at refineries, except in California district, which includes stocks on finished gasoline and engine distillate at refineries, water 
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Conroe Potential Increased by 
Large Extension 


Extension of the Conroe field, Montgomery County, Texas 
Gulf Coast district, three miles southeast, has given the field 
a much larger proven area and consequently has increased its 
potential prospects. The extension well, Plummber and Mc- 
Daniels’ Keystone Mills 1, is a large gas well and is making 
around 500 barrels of oil along with the gas. 

Conroe now has one of the largest proven productive areas 
of any field in the Gulf Coast, thereby living up to early ex- 
pectations of oil operators in the region. At the present time 
producing wells are spread over a territory about five and 
three-fourths miles north and south and three miles east to 
west, a major portion of which remains to be drilled. 


Oil States Advisory Committee Action Delayed 


Although expressing favor in some sort of crude oil pro- 
duction control, many Mid-Continent oil leaders were op- 
posed to several phases of the tentative compact proposed in 
the meeting of the Oil States Advisory Committee at Wich- 
ita, Kansas, October 24, 25 and 26. Oil men showed that any 
attempt to grant further control to the government would be 
opposed. 

Further deliberation by various representatives will be con- 
cerned only with the production question. 


Arkansas Test Attracts Much Attention 


Late reports from the Fitzwater-Beck No. 1 well, four- 
teen miles east of Texarkana, in Southwestern Arkansas, is 
attracting much attention. The well early in November made 
a sensational flow for two hours before choking up. The flow 
was estimated as being at the rate of 5000 to 6000 barrels 
daily. The well, located in Miller County, has been making 
100 barrels daily for several weeks while workmen were en- 
gaged in cleaning out mud accumulation. After its sensa- 
tional flow, it again resumed making 100 barrels daily. 

The big flow has created much excitement as it is the most 
promising oil showing found in Arkansas in some time. It is 
believed that a good well will result when the mud is cleaned 
out. 


Hobbs Allowable Not Changed 


Although potential production of the Hobbs pool in Lea 
County, New Mexico, was increased 13,946 barrels during the 
last half of October, the allowable outlet remained unchanged 
for the first half of November. The Hobbs pool has 167 pro- 
ducers, with a unit potential production of 1,048,528 barrels. 
The allowable outlet per day is 25,000 barrels. 


The keeping of Hobbs’ outlet at the same figure despite the 
increase in potential production is in step with the general 
program of further curtailment of production. 
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Reclaimed Oil Racket is Spreading 


Reclaimed oil is the basis of a new and rapidly spreading 
“racket,” according to information distributed by the re- 
search department of the Sinclair Refining Company. Re- 
claimed oil is produced from crankcase drainings after use 
that may have represented anywhere from 500 to 5000 miles 
of travel in passenger cars, trucks and other motor vehicles, 

In the new racket, the Sinclair Company states, the oil 
“processed” from these wornout drainings is sold to unwary 
motorists as fresh, clean lubricant. The “switch” may be the 
work of an unscrupulous filling station attendant who sub- 
stitutes the reclaimed product for a branded oil and pockets 
the difference in price, or the reclaimed oil may be represented 
as an efficient, straight-from-the-refinery lubricant and sold 
at a price leading the motorist to believe he can save money 
on oil. In either case, a very inferior oil goes into the crankcase 
and eventually inefficient lubrication leads to motor trouble 
and repair bills. Such oil usually has a high consumption rate, 
and purely on this basis may be more expensive than a branded 
oil in spite of a lower original unit cost. 


Three-Judge Court Holds Texas Proration Illegal 


A three-judge Federal court has handed down an opinion 
condemning as invalid orders and regulations of the Texas 
Railroad Commission. The decision was based on the grounds 
that the commission’s orders and regulations dealt with eco- 
nomic rather than physical waste of oil. 

Notwithstanding the court’s decision, the field is being 
held under control. Governor Sterling has placed additional 
national guardsmen in the field and will continue to hold 
them there until the case is entirely settled. The decision does 
not enjoin the commission from enforcing its orders aga‘nst 
the plaintiffs until a decree is presented and then approved. 

Present state laws do not permit the consideration of 
economic waste in the regulation of oil production. Curtail- 
ment of production can be legally based only upon proof of 
physical waste. At this time many oil leaders and associations 
are urging the passage of new conservation laws that will 
withstand an attack in Federal court. The recent court ruling 
has forcefully brought to attention the weakness in the pres- 
ent Texas set-up. 


Water in 174 East Texas Wells 


Salt water encroachment has made its appearance in 174 
wells in the East Texas oil field, according to the latest com- 
piled report. Twenty-four of these wells have been cleared up 
by plugging back and others are inactive while undergoing 
plugging back operations. Twelve wells on the water list 
are dead. 

The point of greatest intrusion is in the Kilgore district, 
where seventy-nine producers have shown water. The Glade- 
water and south Upshur County district is next with forty 
water wells. Only four wells in Gregg County are reported 
making water. Southern Rusk County has twenty-eight wells, 
Smith County twenty-five, and Cherokee County but two 
water wells. The majority of water wells are along the west 
side of the producing area, but a few are within the boundaries. 
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Safety Record Made by Shell Petroleum 


A report by H. N. Blakeslee, director of the American 
Petroleum Institute’s department of accident prevention, 
shows that a savings in personal injury costs of approximately 
$2,000,000 and a reduction of the accident frequency rate 
by 88 per cent in five years are features of a safety record 
established by the Shell Petroleum Corporation. It is the best 
record ever made by an integrated oil company. 

This company reduced its accident frequency rate for its 
entire organization from 51.4 in 1926 to 6.9 in 1932, or 88 
per cent since 1926 and 38 per cent since 1931, when the 
accident frequency rate was 11.1. The cost of accidents in 
1932 is reported to have been cut 24 per cent. Hours of ex- 
posure in 1932 alone totaled 27,000,000. The record was 
made possible through intelligent and determined efforts. 


Oil Industry First to Emerge From Depression, 
States Federal Oil Conservation Board Report 


In its annual report to President Hoover, the Federal Oil 
Conservation Board states that the American oil industry 
gives indications of being the first basic industry to emerge 
from the depression. 

To back up this statement the report calls attention to the 
fact that crude oil prices at the end of the first half of 1932, 
although still below normal, were twice the Mid-Continent 
levels of a year ago and five times the low price figures 
for 1931. 

The report continues, “The total demand for crude oil 
has been sustained for the first half of 1932 above 89 per cent 
of that for the same 1929 period and above 94 per cent of 
the 1931 figures. Estimates of crude oil demand for the last 
half of 1932 range around 86 per cent for the 1929 period 
and about 93 per cent of that for 1931. 

“Efforts are under way to stabilize domestic crude oil pro- 
duction at about 2,000,000 barrels daily, which, if successful, 
will further strengthen the industry’s position. Total stocks 
have been slowly reduced, about 11 per cent in two years.” 

Offset drilling, necessitated by the prevalent doctrines of 
ownership, the report holds responsible for practically all the 
evils with which the industry has been and is struggling. 


Large Gas Withdrawal from Jackson Pool 


Total withdrawal of gas from the Jackson, Miss., gas field, 
discovered in February, 1930, to September 26, 1932, totals 
12,183,053,000 cubic feet, according to figures of the Mis- 
sissippi State Oil and Gas Board. Of this amount 764,520,000 
cubic feet was for the last thirty days of the period. The rock 
pressure remains at 985 pounds. Approximately 100 wells are 


making gas from the Midway chalk around 2400 feet in the 
field. 


Magnolia Adopts Five-Day Week Program 


President E. R. Brown of the Magnolia Petroleum Com- 
pany, Dallas, Texas, recently announced that his company 
would adopt the five-day week plan throughout its organiza- 
tion. The program will be put into effect as rapidly as pos- 
sible and in several departments is already working. 
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States Act to Curtail Gas Tax Evasion 


The necessity for concerted action against the gasoline tax 
evader is being more fully realized and several states are join- 
ing hands with the oil industry in attempting to stamp out 
this evil. A few states are making their gasoline tax laws 
more stringent, thereby benefiting themselves and the in- 
dustry. Four states have amended gasoline tax laws, making 
provisions for more careful checking of outlets and tending 
to make violations, particularly on a wholesale scale, more 
difficult. These states are Kentucky, Louisiana, Mississippi and 
Alabama. 

Alabama, the latest state to pass new regulations, requires 
that each distributor be licensed and retains the power to re- 
fuse or revoke licenses. All distributors must file bonds 
amounting to at least three times the average monthly tax. 
All shipments of motor fuels over state highways must be 
accompanied by invoices or bills of lading and failure to pro- 
duce such documents is declared to be evidence of violation 
of the law. No unloading between 9 at night and 5 o’clock 
in the morning is permitted. All conveyances used in illegal 
transportation of motor fuels may be confiscated by the state. 


Teagle Urges a Six-Day Week for Drilling Crews 


Walter C. Teagle, President of the Standard Oil Com- 
pany of New Jersey, and head of a co-ordination committee 
of twelve industrial leaders to relieve unemployment, has 
outlined a plan for a six-day week for drilling crews, with 
other employés to work forty hours a week, equivalent to five 
days. This, it was estimated, would increase employment in the 
oil industry by 31 per cent, giving four men work for every 
three now employed. 

Practically all of the drilling contractors east of the Rockies 
still operate on a seven-day week, two-tour basis. The United 
States Department of Labor reports that seventy-four pro- 
ducing companies are operating more than forty-eight hours 
a week. Mr. Teagle urges all oil companies to have their em- 
ployés working forty-eight hours or more to give up enough of 
their time to bring them down to forty hours so that many 
idle men may return to work in the producing fields. 


Airplanes Using More Motor Fuel 


Airplanes in the United States consumed approximately 900 
per cent more gasoline in 1931 than in 1926, according to a 
report made by the research department of the Sinclair Re- 
fining Company. Nearly 31,000,000 gallons of gasoline were 
required for flying operations in 1931 against 3,250,000 gal- 
lons in 1926. 

There are 126 regular scheduled passenger services at the 
present time compared with eighteen in 1926. These services 
accounted for 47,000,000 air miles flown in the country dur- 
ing 1931, or about one-half the total mileage of all flying. 
Gasoline consumption by established airways increased from 
863,617 gallons in 1926 to 19,157,382 gallons, while the 
mileage decreased from five miles to two and one-half miles 
a gallon, due to the heavier and more commodious ships, some 
of which accommodate more than thirty passengers. 
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Figures on maps indicate average 
prices paid for oil in adjacent fields 


By WARREN 


NOTHER geographically discovered salt dome was proven pro- 
ductive when Rio Bravo Oil Company’s test on Darrow Dome, 
Ascencion Parrish, La., made an initial flow of 100 barrels hourly at 
4008-35 feet. This strike is quite an important one as it is the second 
dome east of the Mississippi River to be proven productive. It will add 
much impetus to the rank wildcat drilling and geological campaign 
being conducted along the Gulf Coast from the Mississippi River to 
Florida. Development of the Darrow Dome field will be very orderly 
as the well is situated in the center of a 600-acre community test and 
2100 acres additional is held by the Rio Bravo Company. 

Field developments and wildcatting reflect additional activity in 
several Texas districts, notably the Gulf Coast and South Texas. In 
recent weeks a succession of new field prospects have been brought 
to light in both districts. Wildcat operations around the East Texas 
area are also increasing and some interesting developments may come 
from this work. It is extremely interesting that many of these wild- 
cats are being drilled on large blocks and unitized acreage. 


a ae Some idea of the increased activity may be gained from the staking 

04> = _— — 7 of forty-four new locations during the past week in the South Texas 

tCollins district. The majority of these new tests are in or around the many 
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, the Oil Fields 


Figures given production of indi- 
vidual fields will be found on page |5 























L. BAKER 


that area of greater importance than the south portion. The 
newest completion in the Tuleta field, Bee County, made 215 
barrels in twelve hours and this has given this region new 
interest after several small wells. 

The new Oklahoma pool reported last month has been 
somewhat dimmed by the failure of the well to become a 
huge producer. During the past month it was drilled deeper 
and without increasing its production encountered water at 
5262 feet. This well is the Wentz, et al, No. 1 Wolff, near 
Perry, Noble County. The well, which is in the center of a 

} large community acreage block, has gradually declined in 
production until it is making but 1000 barrels daily. Lease 
trading continues to be brisk in the region and several wells 
are to be drilled at once. 

The new San Miguelito, California, field, midway between 
Ventura and Rincons pools, assumed greater potential impor- 
tance with the completion of the third test. This well is 
good for 2500 barrels at 7145 feet. 

Interest in Kansas is at present centered in the Hollow pool 
of Harvey County. A new well estimated good for 5000 bar- 
rels from the chat formation, besides being the largest pro- 
ducer yet found, opens a new producing horizon and proves 
additional acreage productive. Offset wells are producing from 
the Hunton lime forma- 
tion. The well has not been 
gauged due to lack of 


tankage. 4 
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Hoapstellite-Coomposite Rod 


pots (00 


on your Bits 


__—_—— -COMPO- 
SITE ROD puts teeth on your 
bits—small sharp teeth that break 
up the cut and penetrate quickly 
and easily. Hard, tough teeth that 
fight off abrasion and counter 
shock without crumbling. Money- 
saving teeth that mean fewer 
round trips and more out-to-gage 
hole in less time. 

Haystellite- Composite Rod * 
consists of sharp irregular parti- 
cles of crushed Haystellite — a 
high-grade tungsten carbide— 


uniformly mixed with a suitable 


binding material. When the rod 


is melted, the Haystellite parti- 
cles are deposited evenly over 
the cutting surface. The binder 
seals them in and protects them 
for long cutting life. 


There is a Haystellite-Compo- 














¢ 


Pili 


Dua GRAMMATIC enlarge- 
ment of a deposit of Haystellite- 
Composite Rod, showing the 
hard, tough particles of Hay- 
stellite ready to form numerous 


small sharp teeth. (Left) 


site Rod for every type of tool 
and formation. Used as a facing 
on bits hard-set with Haystellite 
inserts, it increases drilling life 
many times. Our engineers will 
be glad to demonstrate it on your 


tools.Get in touch with them today. 


* Patent applied for 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 


UCC) 


Los Angeles + New York 


(General Office and Works — Kokomo, Indiana 


Chicago + Cleveland + Detroit +» Houston - * San Francisco + Tulsa 


Foreign Sales Department— New York City 


Haynes Stellite Welding Rods and information on other Haynes Stellite Produces also are 
available through the 42 apparatus shipping points of The Linde Air Products Company 








The cast Tungsten Carbide diamond 
substitute 
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U. S. Crude Oil Stocks for the 
Past Eleven Months* 
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*Last month, estimated. Oo $ 8 = a. = 33 3 a. + 
Above statistics furnished by the American Petroleum Institute 
: « . . . . 
. 2 Summarized Operations in Active Fields for October, 1932 
FieLps Completions Producers Locations Rigs Drilling Depth of No. Casing Gravity e of 
Wells Production Strings of Oi ool Used _ 
Texas ena 
POP ere 406 394 383 141 253 3600 2 40 Rotary 
Duval Couity .... cc ccese 15 11 22 12 28 2300 2 22 Rotary 
RE tT re 12 9 25 6 46 2900 2 40 Rotary 
NG Bic cecases saw es 19 19 35 10 36 5200 2 38 Rotary 
I OKLAHOMA 
Oklahoma City.......... 15 14 3 9 24 6500 3 39 Rotary 
Kansas 
g ae 19 16 16 1 47 2900-3400 2 38 Rot.-Cab. 
Ellsworth Arch.......... 5 3 8 4 30 3300 4 37 Cable 
e CALIFORNIA 
Kettleman Hills.......... 2 l 1 1 9 8300 3 or 4 | 40 Rotary 
ee OO ee 5 | a4 | 2 2 7 7000 3 26 Rotary 
e 
ll . . . . 
Field Activities by States for October, 1932 
ir 
| 
. STATE Completions Producers Locations Rigs Drilling Wells Production, 1931 
y. | September October September October September October September October September October (in Barrels) 
Arkansas.......... | 6 0 2 0 6 2 5 6 28 27 15,425,000 
California......... | 23 23 13 17 20 20 14 12 100 107 188,575,000 
for Colorado.......... | 2 0 0 1 2 . 9 69 66 1,510,000 
Illinois........ | 1 10 0 2 1 1 14 16 4,850,000 
Indiana... F 17 18 12 10 4 4 69 65 830,000 
Kansas. i] 56 51 37 36 éi 47 36 4 110 120 37,950,000 
Kentucky... 66 36 44 23 : 10 10 56 61 6,490,000 
Louisiana... . 46 48 18 30 67 43 48 40 142 131 22,325,000 
Michigan. see 39 32 28 20 16 18 47 38 59 64 3,730,000 
Mississippi. . . . 3 3 3 l 4 1 2 I 16 14 Gas Prod 
Montana.. oe 4 2 1 1 2 12 10 9 54 48 2,855,000 
New Mexico. eae 9 10 7 9 6 10 8 7 53 52 15,250,000 
New York... ‘ 6 7 3 7 0 4 10 11 3,400, 
Ce , | 54 68 44 37 30 31 125 121 5,315,000 
Oklahoma... ; 106 100 75 60 100 92 125 129 304 276 177,750,000 
Pennsylvania. .... 44 81 38 79 16 20 75 84 11,225,000 
exas. : 682 711 | 574 592 741 531 356 319 914 885 330,720,000 
West Virginia... __ 12 21 8 19 16 15 45 41 4,480,000 
Wyoming...... 3 2 | 1 0 4 1 12 13 72 69 | 14,725,000 
-_ i ae | 1179 1223 | 909 934 | 1028 789 748 715 | 2315 2255 | 847,413,000 
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Progress of Major Pipe Line Work 


By J. H. DAMERON 


HE most interesting development in new pipe line work 

during the past thirty days was the announcement of 
plans by the Pure Oil Company, Chicago, IIl., of its inten- 
tion of building a gasoline line from its Toledo, Ohio, re- 
finery to Hamtramck, an industrial city within the municipal 
boundaries of Detroit, Mich. 

The line will be a welded six-inch carrier about forty-five 
miles long designed to transport refined products to the in- 
dustrial city terminal. Present plans call for the erection of 
one pumping station at the refinery. 

Definite announcement has not been made concerning the 
date construction is to be started. The city council, late in 
October, granted permission to the Pure Company’s sub- 
sidiary, Detroit Southern Pipe Line Company, to lay two 
six-inch lines through Detroit in order to reach Hamtramck 
in the northeastern part of the city. The cost of the line is 
estimated to be about $500,000 and 150 men will be em- 
ployed during the construction period. 

In the Michigan area the State Utilities Commission is still 
considering various proposals presented to it. The Peninsular 
Construction Company has withdrawn its petition for per- 
mission to build a natural gas line from the Mount Pleasant 
area to Detroit. 

Two other proposals are being considered. Michigan Natu- 
ral Gas Company proposes to build a line to Bay City, Sag- 
inaw, Flint and Pontiac. If permission is granted, the pro- 
moters of the plan said they would start actual construction 
work immediately. The same company announced its inten- 
tion of later extending the line on into Detroit. The other 
remaining proposal is that of the Michigan Natural Pipe Line 
Company, which proposes to build a line to Grand Rapids 
and Muskegon. 

During the State Utilities Commission hearing widely 
varying estimates of the reserves in the central Michigan 
fields were offered as testimony. One geologist estimated the 
reserves to be sixty billion feet; state geologists made an esti- 
mate of twenty-two billion feet, while others estimated the 
reserves to be about fifty billion. No definite action has been 
taken on any of the proposals. 

In the Southwest territory rumors have been revived that 
a large diameter gas line is to be built from the Hugoton field 
to St. Louis, Mo. For some months the McNabb interests in 
the Hugoton area have been making an engineering study of 
such a project with the view of starting definite action next 
year. 

All three of the large diameter lines originating in this 
area and the Texas Panhandle, have completed their lateral 
line work in Northern states and are prepared for the an- 
ticipated increase in deliveries. During the summer each of 
the three lines has made connections with attractive indus- 
trial loads. 

Northern Natural Gas Pipe Line Company has completed 
all of its extension work planned for this year and will make 
no further effort this year to extend its system. 


Two of the last municipalities connected to this line are 
the towns of Byron and Mantorville, Minn. Minnesota North- 
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ern Natural Gas Company, subsidiary of the Northern Natu- 
ral Pipe Line Company, operates the distribution systems in 
the above named towns. The pipe line company has completed 
the short laterals necessary to connect the numerous indus- 
trial loads on the northern end of the system. 

The Iowa-Nebraska Light and Power Company is finish- 
ing construction of a thirty-mile lateral from the Natural 
Gas Pipe Line Company of America Chicago line at Red Oak 
to Shenandoah, Iowa. The line is comprised of twenty-eight 
miles of four and one-half-inch pipe and the remainder 
six-inch. 

In the Eastern section numerous small projects involving 
three to seventeen miles of line are under way. One of these 
is the Allegany Gas Company’s plan to build an eight-inch 
coupled line from the Tioga field to Lawrenceville, Pa. The 
line will be seven miles long and the right-of-way has been 
purchased. The line is to be later tied into the Allegany Com- 
pany’s Elmira-to-Corning line. 

Columbia Gas and Electric Company is planning to lay a 
seventeen-mile six-inch line from its twenty-inch carrier 
from Kentucky to the Atlantic seaboard, to supply Athens 
and Princeton, W. Va., with natural gas. Amere Gas Utilities 
Company, Columbia subsidiary, is making franchise arrange- 
ments in the two municipalities. Plans are under way to ex- 
tend the line on to Bluefield in the future. The present project 
is estimated to require an investment of about $175,000. 

The Consolidated Gas, Electric Light & Power Company, 
Baltimore, Md., has been authorized by the Public Service 
Commission to build a sixteen-mile four-inch line from a sta- 
tion to be built at Kenwood Park into Belair. The work will 
cost about $100,000, and construction is expected to be 
started in the near future. 

Lycoming Natural Gas Company has completed a lateral 
extending to Penn Yan, N. Y., and is reported planning 
additional extensions. It is expected that the line will ulti- 
mately be extended to Buffalo, N. Y. 

Southern Union Gas Company, Dallas, Texas, has com- 
pleted construction of its twenty-five miles of acetylene 
welded six-inch line from Ute Dome to Kutz Canyon, where 
the new line ties into the company’s main line transmission 
system. The line has been tested and placed in service. Most 
of the work on this project was accomplished by hand labor 
to give as much employment as possible to residents of that 
section. 

Some few companies are carrying on reconditioning work 
on old lines and plan to do so until weather conditions pro- 
hibit. Interstate Natural Gas Company, Monroe, La., is re- 
ported to be preparing to recondition several miles of main 
line in a highly corrosive section through the swamps of 
Eastern Louisiana. 

Che only new work reported for oil lines is the Globe Oil 
and Refining Company’s double four-inch line from the com- 
pany’s properties in the Canton area of Kansas to the new 
refinery at McPherson, Kan. The refinery is under construc- 
tion. Pipe for the line was obtained when an oil line in the 
Seminole field was taken up. 
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UNIFORM STRENGTH 


is insured in Crane 
Welding Materials 


pen seamless welding elbows provide 
uniform strength and ease of installation 
under all conditions 


Because their inner walls have been suitably 
reinforced with added metal, their resistance to 
internal bursting pressures is greater than that 
of the tubing from which they are made. With 
this added strength there is no buckling or 
thinning of the outer walls which are always 
within the tolerance of the A. S. T. M. specifi- 
cations for seamless tubing. 


The tangents provided at each end are de- 
signed to permit easy lining up with ordinary 
pipe clamps preparatory to welding and to 
bring the weld away from the point of curva- 
ture where stresses are high. 


All Crane seamless welding elbows are accu- 
rately sized and have true circular cross sec- 
tions of the full area of the tubing from which 
they are made. 


Ends are machine tool beveled and the metal 
thickness, internal and external diameters, at 
the welding point are identical with those of 
the same weight seamless tubing. 















Crane Welding 
Elbow No. 352-E 





























Similarly, every unit in the complete Crane 
line of welding materials offers improvements 
in design which have a direct bearing on the 
cost of assembling and maintaining piping. If 
you haven’t already got your copy of the 
Crane booklet which describes these materials, 
illustrates their use and gives valuable infor- 


mation on assembling them, send for booklet, 
No. 236-A. 


CRANE CO., GENERAL OFFICES: 
836 SOUTH MICHIGAN AVENUE, CHICAGO, ILLINOIS 
NEW YORK: 23 W. 44TH STREET 
Branches and Sales Offices in One Hundred and Sixty Cities 


CRANE 
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The Months Acctivities in Refining’ 


By F. R. STALEY 


EFINERS in all divisions increased crude runs to stills 
last month. 

The new refinery being constructed at McPherson, Kansas, 
for the Globe Oil & Refining Company by the Winkler-Koch 
Engineering Company will be ready for operation next Feb- 
ruary. 

The plant is designed to process 8000 barrels of crude 
daily; it is a combination skimming and cracking plant. Crude 
will be delivered from the company’s wells at Canton through 
a double four-inch pipe line. 

The Quaker State Oil Refining Corporation has contracted 
for a Dubbs cracking unit which is being erected at the Mc- 
Kean plant of the corporation near Bradford, Pa. The unit 
is designed to process 1250 barrels daily of gas oil or 1500 
barrels of naphtha. This is the third Dubbs unit to be installed 
by this corporation. 

The Standard Oil Company of New Jersey plans to spend 
about $20,000,000 for plant improvements before June 30, 
1933. The policy of this company is to maintain its facilities 
and equipment at a high degree of efficiency. The M. W. 
Kellogg Company has been awarded a contract for the con- 
struction of a cracking unit at Fort Worth, Texas, by the 
Marathon Oil Company. 

The Kendall Refining Company, Bradford, Pa., is planning 
to erect a vacuum distillation unit for the production of 
special motor oils. 

The General Petroleum Corporation will spend about 
$1,500,000 for new refinery units and pipe line facilities at 
Torrance, Calif. 

The Bradford Transit Company plans to build a refinery 
at BolivageN. Y. 







*AIl statistics as ‘ é ’ 
of November 1. 
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Many technical papers will be presented before the Divis- 
ion of Refining, American Petroleum Institute at Houston, 
Texas, November 15-17. 

The Bureau of Mines has recently issued Report of Inves- 
tigations 3180, showing analyses of crude oils from the Okla- 
homa City field. The bulk of the production from this field 
is classified as paraffin base of low sulphur content. 

A summary of the research activities of the A.S.T.M. has 
been issued by this society. It is divided into two parts, cover- 
ing research on properties of materials and research on 
methods of testing. 

The Sinclair Refining Company will spend about $700,000 
for modernizing its refinery at Fort Worth, Texas. A Sin- 
clair type cracking plant will be installed. 


Natural Gasoline 


The first increase in natural gasoline production since 
March occurred in August, according to the Bureau of Mines 
figures. The daily average production in August was 91,000 
barrels. The largest gains were recorded in the Texas Pan- 
handle and in the Kettlemen Hills fields. 

The Ohio Oil Company has purchased a 2500-gallon ab- 
sorption plant in the Haynesville, La., field from the Reserve 
Petroleum Company. The Indian Territory Illuminating Com- 
pany, Bartlesville, Okla., plans the construction of a gasoline 
plant to cost approximately $30,000. 

The Pacific Carbonic Company plans to build a dry ice 
plant at San Pedro, Calif. 
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“Spang” dependability is indelibly associated 
with the development of oil. From the cradle of 
the industry at Titusville, Pennsylvania, to its 
far-flung operations of today, “Spang” Welded 
teel Pipe has served with signal honors. 


imspeclion 


anclher reason Jor SPANG 


fa nigh 3 
ag 
Pi 


é 


Se 


In the Spang-Chalfant mills, pipe manufacturing 
has been refined and perfected by over one 
hundred years of progressive development,— 
here has been inaugurated a series of inspections 
and tests which are a model to the pipe industry. 


These inspections and tests are your guarantee of good, sound, service- 
able pipe—the kind of pipe which assures longer life per length. 


SPANG, CHALFANT & Co., INC. 


GENERAL OFFICES, CLARK BUILDING 


PrrrTsBURGH,PA. 


Sales Offices: New York, Boston, Pittsburgh, Chicago, St. Louis, Tulsa, Los Angeles, Dallas, San Francisco 


Welded Mills: Etna, Penna., Sharpsburg, Penna. 


Seamless Mills: Ambridge, Penna. 


SPANS 
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The Behavior of Occluded Ga; 








HERE are at least three conceptions regarding the 

mechanism of propulsion of occluded gas bubbles in an 
oil-sand reservoir. The one best known and generally accepted 
is that small gas bubbles, disseminated in the pore spaces of 
the reservoir rock, move with the oil, because of the prevailing 
drop in pressure towards the well. In doing this the bubbles 
suffer distortion, causing thereby a resistance to flow, com- 
monly known as the Jamin Action, which was first noted by 
Stanley Herold. A second conception is that the gas bubbles 
in moving towards.a well encounter the sieve-like action of 
the sand, which tends to break them up until there are 
“thousands of little bubbles rushing into the well.” A third 
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The First of a Seri\ 


By IONEL |. GARDESCU, Ph, p, | 


Part 1. » The Movement of Ga, 


bubbles remain stationary because of their resistance to dis- 
tortion and the relatively small pressure gradient exerted 
against them by the surrounding fluid medium. Occluded gas 
masses may move only when their size is such that the dif- 
ferential pressure, which varies according to the size of these | 
masses, is sufficient to overcome their resistance to distortion. 
(The theory regarding this phenomenon as well as a numeri- 
cal illustration will be given in a subsequent article). Oc- 


conception is that of a fluid re- 
sulting from an intimate mixture 
of oil and gas that conforms more 
to the properties of a gas, because 
of its low viscosity and low sur- 
face tension. 

The above three conceptions 
and several others are to be found 
in Osgood’s “Increasing the Re- 
covery of Petroleum” in the 
chapter on “Theory of Natural 
Production.” It is understood 
that these conceptions refer to 
the reservoir as a whole and not 
to the particular area surround- 
ing the well. The rates of flow 
and differential pressures consid- 
ered are small, exception being 
taken, however, to the small part 
of the reservoir that surrounds 
the well where the rates of flow 
and differential pressures are high. 
The conditions of flow in the area 
immediately surrounding the 
well are probably very different 
from those of the drainage area 
of the reservoir. 

While it is important to know 
the conditions of flow of oil in 
the immediate vicinity of a pro- 
ducing well, it is equally impor- 
tant to understand the conditions 
under which the oil is transmit- 
ted from the various parts of the 








FOREWORD 


T was in 1927 that the writer, conscious of the 

lack of first hand information and experimental 
data on the behavior of occluded gas, undertook the 
task of studying the physical and mechanical proper- 
ties of free gas masses developed in an oil sand reser- 
voir. It required nearly two years of continuous 
effort to be able to design the equipment necessary 
and to study the formation, growth and general 
behavior of individual gas masses. This work, which 
was started at the University of California under 
Professor L. C. Uren, was later continued at Pasa- 
dena under Dr. Robert A. Millikan. 

Subsequently, while the writer was connected with 
the Gulf Research Organization of Pittsburgh, the 
work was extended to low pressure experiments on 
small bodies of sand and was finally concluded with 
experiments at pressures and gas saturations corre- 
sponding to oil field conditions. The low pressure 
experiments, which in part form the subject of the 
present series of articles, best illustrated the funda- 
mental principles governing the behavior of occluded 
gas masses and the mechanics of production in an 
oil sand reservoir. 

Part of the material herein presented is taken from 
the writer’s thesis for the Doctorate, presented at the 
University of California. 

For the valuable assistance and permission to pub- 
lish this data, the writer is indebted to Professor 
L. C. Uren, of the University of California, and to 
Dr. Paul D. Foote, Director of Research of the Gulf 
Companies. For valuable co-operation and construc- 
tive criticism, the writer wishes also to express his 
thanks to Dr. W. B. Lee of Stanford University, Dr. 
W. N. Lacey of the California Institute of Technol- 
ogy, and to Messrs. R. J. S. Pigott, N. G. Gulley and 
Dr. Morris Muskat of the Gulf Companies. 








cluded gas masses tend to remain 
stationary under conditions of 
flow the rates of which exceed the 
normal encountered in natural 
oil reservoirs. Gas bubbles may 
be forced through and out of the 


sand only when they are sub-:, 


jected to a much higher rate of 
flow and consequently higher 
differential pressure such as may 
occur only in the immediate 
vicinity of a flowing well but not 
at any appreciable distance from 
the well. The flow of oil through 
the reservoir sand follows the 
general laws of flow of dead fluids 
because the presence of occluded 
gas merely alters the apparent 
permeability of the rock. The 
physical properties of the oil as a 
flowing medium remain un- 
changed as if free gas were unex- 
istent. By-pass of gas is not pos- 
sible because occluded gas bub- 
bles are retained by the sand 
pores. These statements are true 
only so long as occluded gas oc- 
curs as individual gas bubbles. 
When large gas masses are de- 
veloped an entirely different set 
of conditions is encountered. 
The following set of experi- 
ments deal primarily with oc- 
cluded gas occurring as dissemi- 
nated bubbles and are not neces- 





drainage area towards the well. Some of the oil produced 
through a well flows through the sand by virtue of the ex- 
pansion of the compressed oil when the pressure of the reservoir 
is released. However, it is the evolution of free gas in the body 
of the reservoir that accounts for the major portion of the 
oil produced. How this gas is produced, how it behaves and 
how it affects the flow of oil form the object of the present 
series of articles. 

The writer wishes to bring forth at this time a new con- 
ception of the mechanics of flow, which may be summarized 
as follows: 

As the oil flows through the reservoir sand, the occluded yas 


¥vProfessor of Petroleum Engineering, University of Pittsburgh. 


sarily indicative of reservoir conditions. The experiments 
illustrate the resistance offered by occluded gas bubbles to 
the flow of oil. It will be noted that throughout the experi- 
ments the gas bubbles remain locked inside the sand body 
although the reservoir is so designed as to have the upper face 
of the sand unobstructed. The degree of clogging by gas in- 
creases with the amount of free gas present in the sand. 
Description of Experiments 

Small bubbles of gas separated from each other and con- 
fined to individual pore spaces are difficult to develop inside 
a body of oil saturated sand. It is not ordinarily possible to 
obtain gas bubbles by packing a slightly oil-wetted sand or by 
introducing free gas into saturated oil sand, for irregular 


The PETROLEUM ENGINEER 


¥ 


In An Oil Sand Reservoir » » » 


es of Three Artzcles 





Petroleum Engineer and Geologist* 


Bubbles Through a Sand Reservoir 


masses of gas that do not correspond to our conception of 
small differentiated gas bubbles are obtained. 

The writer finds it possible to develop gas bubbles by two 
methods. In one method the oil is slightly heated so that 
evolving vapors and gases develop into small gas bubbles. Here 
the size of the occluded masses are easily controlled and also 
a continuous supply of free gas and vapor may be obtained. 
In the second method, bubbles are developed by bringing in 
contact a slightly supersaturated oil solution 
with substances that cause the evolution of | 
free gas. Such substances, which act as nuclei ¢ 
around which gas bubbles are formed, are gen- rt | 
erally to be found in an ordinary oil sand. In 1 | 
the absence of nuclei the same supersaturated } | 
solution will retain its excess gas over a long 
period of time. 

In the following experiments, Mid-Conti- I | 
nent crude is used. The oil is saturated with 





carbon dioxide by agitation at a pressure of x - IFW 


only two centimeters of mercury. Upon re- » i 
ducing the pressure to atmospheric, it is noticed + HP] 





that no gas escapes from the oil, the oil re- 
maining therefore in a slight condition of 





b 
| 
uN 
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supersaturation. a 
p si me 
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Description of Apparatus of 


The apparatus used, which is shown in 





Figure 1, consists primarily of a sand reservoir 
a and two additional reservoirs b and c. The 
two lower reservoirs are submerged in an oil | 
bath S and kept at constant temperature. Two 
recording tubes f and g are used to measure the “2 
differential pressure caused chiefly by the re- 
sistance offered to flow by the sand column a. 
Reservoir b is used for convenience in main- 
taining a constant head of oil measured along 
tube g. Tube is used as a by-pass for gas developed in reser- 
voir c. Stopcock d regulates the rate of flow through the sand 
reservoir, while stopcock ¢ is used only for draining purposes. 
Scale k used to measure the differential pressures is graduated 
in centimeters. Clean 20-24 mesh silica sand was introduced 
through a side opening i, which was subsequently sealed up. 
The sand was tightly packed between two screens located at 
both extremities of the reservoir and apparently stayed in 
place. No channeling effect was noticed at all inside the 
reservoir. 








EXPERIMENT I. 


After filling reservoirs a, b, and c, with oil, a differential 
pressure y was established between the two vertical tubes g 
and f by drawing a small amount of oil through d. The dif- 
ferential pressure caused a flow of oil through the sand 
reservoir a, and the oil levels in both tubes tended to equalize. 
The variation of y against time was considered indicative of 
the degree of clogging of the sand reservoir. This relationship 
is not the most suitable for a physical or mathematical inter- 
pretation, but has the advantage of being the most convenient 
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method for recording purposes. In other experiments, which 
are described below, y was maintained constant and the clog- 
ging with gas was recorded in terms of the change in the rate 
of flow of oil through the sand, and in still other experiments, 
the rate of flow was maintained constant and the variation of 
y was studied. 

Figure 2 shows the variation of y plotted against time. All 
physical factors affecting the rate of flow such as porosity 
and permeability of the sand, viscosity and specific gravity 
of the oil, were constant, with the exception of y (the dif- 
ferential pressure) and the resistance offered by the clogging 
of the pore spaces by gas bubbles. The six flow curves shown 

are numbered in order of performance, and 
all data obtained are shown on the diagram, 
there being no breaks in time between succes- 
sive flows. 

The data are apparently erratic, but careful 
examination of each performance reveals a 
number of fundamental principles of the be- 
havior of gas masses in a sand reservoir, and 

their subsequent effect on the flow of oil. 
mL Curve 1 (Fig. 2), shows a very low rate of 
: flow caused by excessive clogging with gas. At 
the end of two hours, the differential pressure 
was 18.6 centimeters. By opening stopcock d 
and lowering the oil level in f, a differential 
pressure of forty-five centimeters was created 
and no gas escaped from the reservoir up to 
mils that pressure. Then, the masses of gas were 
flushed out and a sudden rush of oil took place 
| as shown by Curve 2, which is indicative of a 
| | s condition of flow with a minimum gas re- 
| sistance. By increasing y at the end of flow 2 
from 4.5 cm. to 13 cm., no gas escaped from 
| the reservoir and the number of newly formed 




















anch bubbles coming out of solution retarded the 
flow of oil as expressed in Curve 3. A further 


FIg 1 Low pressure apparatus for measuring increase of y at the end of flow 3 from 5 cm. 


the resistance offered by occluded gas bubbles 
™ @ send column 


to 22 cm. had the same effect, for no free gas 
was produced with the oil but more gas masses 
were formed inside the reservoir that resulted in a further 
clogging of the sand. A still greater increase in pressure to 
35 cm. overcame the resistance offered by the occluded gas 
masses and Curve 5 repeated the phenomenon already re- 
corded in Curve 2. Curve 6, which showed the effect of 
newly formed gas bubbles, was similar to Curve 4 but with 
evidence of smaller clogging effect than either flows 3 or 4. 
For the sake of comparison, since all flows do not cover the 
same range, the flow curves corresponding to a variation of y 
between 15 cm. and 10 cm. were plotted, starting with the 
same initial point as shown in Figure 3a. Curves 1 and 3, in 
order that they might be included, were extrapolated. 


EXPERIMENT II. 


After completing and studying the performance of the six 
runs described above, the writer undertook the task of dupli- 
cating these same flows in a systematic manner, proving 
thereby that the data recorded are not erratic but are con- 
trolled by definite laws, which if properly understood, could 
be handled with ease in the laboratory. Since it was too dif- 
ficult a task to reproduce each curve through its entire length, 


23 








the problem was restricted to duplicating the flows shown in 
Figure 3a corresponding to a variation of y from 15 cm. to 
10 cm. 

The apparatus shown in Figure 1 and the same supersatu- 
rated oil were used in the second set of experiments. Level p 
in tube g was maintained constant at a height corresponding 
to the zero reading on scale &. In tube f, the level g was low- 
ered by drawing off some oil through stopcock d until it 
reached the reading 15 on the same scale. When the level f 
reached the scale division 15, stopcock d was closed and a 
record was made of the time necessary for the fluid to reach 
a level corresponding to reading 10 on scale &. The same pro- 
cedure was repeated several times. It was found that each 
successive flow of supersaturated oil caused a slight additional 
clogging of the sand by an increase in number and size of the 
occluded gas masses. The time interval recorded showed the 
variation of y from 15 cm. to 10 cm. and was comparable to 
the values given in Figure 3a. Throughout the experiments, 
the temperature was maintained at 22 degrees centigrade with 
a maximum plus or minus variation of 0.6 degrees C. 

The following values give the time required to raise the 
level in tube f from 15 cm. to 10 cm. The readings are given 
by successive order of flows. As noted in Table I, the experi- 
ment was discontinued twice, once for fourteen hours and 
again for forty hours. The apparatus was maintained entirely 
undisturbed during these intervals and the temperature was 
maintained constant. Between the last three flows, there was 
no lapse of time except for the very short interval required 
to lower the level of oil in tube f from 10 cm. to 15 cm. 











TaBLe I 
Order of Flow Time in Seconds 

eee a eee 
cewek e weno Se 
. be » = & -« « Ca 
4 - - - = - = = 11% 00” 
-anwne ne = @ HF OR 
No flow for fourteen hours 

SFcxereevevnecne Oe’ 
7 “= = = = = = 19% 00” 
cx ¢ x » = Bee 
Reena ec « « Se 
10 - =§ = «© «= « = 2)’ 00” 
ia «<« «= « » «= » BY OO” 

40 No flow for forty hours 

mae... se &© = & 3 hours 
13 - - = = = = = Shours 
14 - - - = = = - 13 hours 


During the above flows no gas bubbles left 
the sand reservoir so far as the writer could 
observe. After the fourteenth flow the ex- 
periment was temporarily discontinued. 
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Fig. 2 Clogging of a sand column by gos bubbles, temperature and 


viscosity oF oi\ and sizz and porosity of reservoir being constant. 
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Figure 3b shows the variation of y plotted from the above 
recorded values, while Figure 3a shows the same variation of 
y taken from the first six flows described in Experiment I. 
Note that the slope of flow curve 14 in Experiment II is less 
than the minimum slope obtained from the flows in Experi- 
ment I. At the close of the second series of experiments, the 
differential pressure was increased by lowering the level in f 
and gradually increasing the level in ¢ by the addition of oil. 
Clogging by gas bubbles continued without any gas what- 
ever escaping until the differential pressure was increased to 
48 cm., when suddenly the occluded gas was flushed out of 
the sand. Preceding the flushing of the gas, the levels in tubes 
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f and g remained practically stationary because of the reduced 
flow through the clogged sand, whereas, immediately after the 
obstructing gas bubbles were removed, the oil rushed through 
the sand reservoir, causing the two levels to equalize rapidly. 
The variation of y against time is given in Table II below: 


TABLE II. 
yinem, Time 
480 - - +--+ + «+ = 0” 
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$3 - + = = «= = = §* OO” 
in = = w = &= & @&= 9 GO” 
6 - =- «= = = = = 30’ 00” 


At the end of the flow the clogging effect of newly formed 
gas masses were easily observed. Note that forty-six seconds 
were required for y to decrease from 15 cm. to 10 cm., 
whereas thirteen hours were required for the same variation of 
y in flow 14 of Experiment II. Dead oil moves the same dis- 
tance in ten seconds. 

EXPERIMENT III. 


Similar experiments were performed at a temperature of 
450 degrees C. At this temperature the crude used yielded no 
gas vapors and the latter results do not differ from the pre- 
vious excepting that the viscosity and surface tension of the 
oil are changed. The oil used in the following experiments 
contained a very small excess of carbon dioxide gas in solution 
and consequently the growth of the gas masses was very slow. 
For this reason great care had to be exerted in order to main- 
tain a very low rate of flow, which was necessary to protect 
the very small gas masses from being flushed out by the flow- 
ing oil. Without this precaution it becomes impossible to 
develop any gas masses and obtain the subsequent clogging 
of the reservoir. The periods of time listed below were ob- 
tained for consecutive flows of oil corresponding to successive 
variations of y from 3 cm. to 2 cm. 
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ment III is too great to justify listing them 
in extenso and the figures have no par- 
ticular significance except to show that 
even with a small degree of supersaturation, there is a tend- 
ency for the gas masses to clog the pore openings. After a 
period of two hours during which a large number of small 
flows were made, the resistance of occluded gas masses de- 
veloped was sufficiently large to require a period of one hour 
and four minutes for the oil column to rise 0.7 cm. within 
the same range of pressures. 

It remains to be shown that the same oil, not supersatu- 
rated with carbon dioxide gas, and flowing under identical 
conditions, will not cause any clogging. 

Over eighty flows were performed but at no time was 
there any indication of clogging taking place. Small varia- 
tions in temperature did not affect the rate of flow sufficiently 
to be noticeable. The ranges of variation of y were chosen as 
5 to 4 cm. and 15 to 10 cm. The figures shown in Table IV 
below give the average values corresponding to the different 
temperatures and readings of y. 


TABLE IV. 


Tem perature Variation of 4 


in Degrees C. inem. Time in Seconds 
26.8 5 to 4 5.6 
42.0 5 to4 5.2 
50.0 5 to4 3.0 
26.8 15 to 10 9.8 
42.0 15 to 10 6.8 = 
50.0 15 to 10 Duk 


EXPERIMENT IV. 
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Figures 4 and 5 show the results of further 
experiments on the effect of gas clogging pro- 
duced by circulation of supersaturated oil. In 
Figure 4, the rate of flow was maintained 
constant. To do this it was necessary to in- 


0 


crease the differential pressure y accordingly 
so that the gradual clogging of the reservoir 
by free gas masses might be overcome. In 


Differential pressure y in cm. 


Figure 5, the differential pressure y was main- 
tained constant and the clogging of the sand > 
caused a gradual drop in production. It was 


notable that a complete clogging of the sand 
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Clogging of a sand column with occluded gas. 


could not be induced even though exceedingly slow rates of 
flow were obtainable. 


EXPERIMENT V. 


The data shown in Figure 6 are similar to those shown in 
Figure 2, excepting that the flows were handled in a more 
careful manner, the final aim being to produce a maximum 
clogging of the sand reservoir. On the diagram, only a few 
of the runs are shown and the figure accompanying each in- 
dividual curve indicates the order number of the flow. As 
in other experiments, the flows had to be started at very low 
differential pressures, viz.: 3 to 2 cm., and be gradually built 
up. The clogging at the end of the 105th run reduced the rate 
of flow of oil through the sand to 0.00002 cc. per minute. 

All the experiments described above seem to indicate that 
it would be hardly possible for occluded gas occurring as 
small individual bubbles to escape from the reservoir by the 
action of the small differential pressures normally encoun- 
tered in a natural reservoir. The escape and by-pass of gas 
has to be attributed to the tendency of the evolving free 
gas to form large gas masses rather than small disseminated 
bubbles. The distribution and growth of gas masses in a 
natural oil reservoir as well as the behavior of large gas masses 
will be discussed in a subsequent article. 





2 hrs. 


yr 30 e 


30° 1 he 


Fi < 6 Progressive clogging, produced by Successive Flows. 


Prediction of the Performance of Tubular 


Refinery and Gasoline Plant Condensers 


By L. J. COULTHURST and L. P. SCOVILLE, Design Engineers, The Texas Company 


T is proposed to present a method by which petroleum 

refinery and natural gasoline plant condensers may be 
correlated with theory. Thus it will be possible to make a 
reasonable prediction of the size of a condenser required for 
a given condensing load by the use of film coefficients. For 
purposes of simplification the term “condensing coefficient” 
is considered as the reciprocal of the combined condensing 
vapor film and condensate film resistances. This combina- 
tion is used because the two resistances are so closely related 
they are hard to differentiate. It is believed, however, that 
the important factor is the resistance due to the condensate 
for it has been noted that the “condensing coefficient” in- 
creases as the thickness of the film of condensate decreases. 


The Difficulty in Obtaining Accurate Information 


The present state of knowledge of “‘condensing coefficients” 
makes it exceedingly difficult for the equipment manufac- 
turer to obtain any method of prediction from theory alone. 
He has been forced to obtain his information from condensers 
which are in actual service, and very often it has been found 
that some very essential part of the information necessary 
has been omitted in the test usually because of the difficulty 
in measuring the quantities of vapor correctly. Frequently it 
is found that all of the information possible to obtain from 
a condenser test is an overall heat transfer factor. 

Quite a number of laboratory tests have been made by 
various investigators upon steam and some other pure liquids. 
However, these are of little quantitative use in actual design 
of refinery condensers both because of the fact that the con- 
densing fluid is of a very different type and also because of 
the fact that most laboratory tests are taken under special 
conditions, that is, with a single horizontal tube, negligible 
velocity of vapors, and with a vapor cotaining no non-con- 





densibles. In actual practice there are several banks of tubes 
with the condensate from one layer dropping on the ones 
below. In good design the velocity of the vapors is quite high 
in order to make the condensate film thinner. In every case 
there are non-condensibles present which materially lower 
the transfer, the percentage of these increasing as conden- 
sation proceeds. Thus it can be seen how hopeless a task it 
is for one to try to take from laboratory tests information 
which will help any way but qualitatively in designing con- 
denser equipment. 


Field Test Obstacles 


The most logical source of information is from actual field 
tests which should be made with the purpose in mind of de- 
termining all the necessary data for correlation of the infor- 
mation obtained with theoretical considerations. There are 
many serious obstacles in this method of procedure which 
must be recognized. First, the heat transfer coefficient must 
be calculated from terminal condenser conditions rather than 
by measuring the vapor and tube wall temperatures at sev- 
eral points in the system. For this reason the effect of entrance 
turbulence cannot be considered by itself. Second, it is dif- 
ficult to obtain a fair average mass velocity of the vapors be- 
cause of a decrease in volume and change in composition as 
condensation takes place. In multiple pass condensers this 
decrease in the mass of vapors is somewhat counteracted by 
a successive decrease in pass area. The third, and possibly the 
largest source of error, is the calculation of the mean tem- 
perature difference from the temperatures existing at the 
terminals. It is possible to estimate a mean temperature dif- 
ference on what is known as the Btu. basis by considering the 
condenser as consisting of two parts, the condensing portion 
proper and a cooling section and estimating the terminal con- 
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Figure |—Type of curve that may be expected from correlating petroleum refinery and natural 
gasoline plant condensers with theory in the manner described in this article. 
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ditions for each section. To obtain a true value of the mean 
temperature, however, one would have to know accurately 
the transfer factor in various sections of the condenser and 
then resort to integration. For all practical purposes it is 
considered that the usual method of determining the logarith- 
mic mean temperature difference from terminal conditions 
is satisfactory in case where the cooling section is of minor im- 
portance. 


Information Required 


The difficulties involved in obtaining a commercial cor- 
relation of condensing films may be more easily realized by 
looking over the list of information required: 

1. Volume and weight of vapors entering condenser. 

2. Volume and weight of vapors leaving condenser. 


3. Thermal conductivity of condensed vapors at the mean 
condensate temperature. 


4, Viscosity of condensed vapors at mean condensate tem- 
perature. 

Condenser terminal temperatures. 

Condenser terminal pressures. 

Average pass area. 
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Latent heat at mean condensing temperature. 
Logarithmic mean temperature difference. 

10. Complete information as to water film coefficient. 

11. Weight of condensate. 

12. Percentage of non-condensibles. 

13. Empirical constant which may be designated as the de- 
sign factor. This factor depends on tube spacing, size, 
relation of tubes to each other, disposal of condensate, 
etc. The problem is further complicated by the fact that 


most refinery condensers are handling steam along with 
hydrocarbon vapors. 
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Theory of Condensing Films 


The theoretical work of Nusselt covers, by means of equa- 
tions devolved from dimensional analysis, the transfer co- 
eficient for condensing films. An excellent discussion of his 
theory and equations has been given by C. C. Monrad and 
W. L. Badger.’ Insofar as their discussion is almost entirely 
theoretical, it is proposed here to outline a method by which 
commercial condenser operation may be correlated with 
theory and thus make possible a reasonable prediction of con- 
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densing coefficients. For the benefit of those who wish to 
work over the paper of Monrad and Badger, a table of con- 
version factors is given at the end of this article in order to 
facilitate the change from the technical metric system of 
units to the mixed engineering system. 
In this discussion the following symbols will be. used: 
D—External diameter of tube in inches. 
H—Empirical constant for a given condenser. 
g—Accelration of gravity in ft./sec.? 
k—Thermal conductivity of liquid in Btu./ft. deg. F. hr. 
L—Latent heat of condensing vapor at the temperature of 
condensation. 
w—Vapor velocity in ft./sec. (average). 
h,—Coefficient of heat transfer from vapor to tube in 
Btu./ft.* deg. F. hr. 
z—Viscosity in centipoises of condensed vapor at mean 
film temperature. 
ey—Density ef the vapor in lbs./ft.* at average conditions. 
e—Density of the liquid in lbs./ft.* at mean film tem- 
perature. 
f—Friction factor, no units. 
ty—Average temperature of vapor in degrees F. 
tw—Average temperature of tube wall in degree F. 
P—Pressure in lb./in.? absolute. 
When the velocity of the vapors is small and there is a 


single layer of horizontal tubes, the theoretical equation for 
the condensing coefficient may be written 


CY A_ 

WY D(ty—tw) 

The constant C may be evaluated by laboratory tests. How- 
ever, when there is a second layer of tubes beneath the first 
the constant for the second layer is lower and progressively 
with the third, fourth and successive layers due to the in- 
creased thickness of the condensate. Thus in the case of a 
commercial exchanger where the overall transfer coefficient 
is known, the tube coefficient may be determined, and from 
that, the shell coefficient as explained by the authors in a 
previous article.? Thus, knowing h,, the physical con- 
stants of the condensing fluid at the mean film temperature, 
the external diameter of the tubes, and the temperature drop 
from the vapor to the wall of the tube (which may also be 
calculated from the above data), the constant may be cal- 
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A Chart giving Viscosity of various gasolines at different temperatures 
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culated for any given conden- — <= Ss eal 
ser. 


However it is pointed out 
by Monrad and Badger that 


C,, is not a constant but a vari- 


Conversion Factors 
However most modern con- 





densers are designed so that Tech. Metric System Symbol Mixed Eng. Equivalent able equivalent to f 2g. 
these is a good entering veloc- ee D,r = 39.4 inches Therefore, the relationship 
: f th amy, 4 : 1 m./sec.” g 3.28 ft./sec.” should be: 
ity of the Vapors, thus Keeping 1 Cal./m. deg. C., sec. k 2,418 Bru/ft., deg. F., hr. 1.414 
the tubes relatively clear of . sumer —_ 3.28 feet . 
condensate. This has been 1 Cal./kg. L 1.8 Beu./Ib. ho! H : ieee 
. “4 < f ~ 1s —- - 
found to increase the transfer af hr. Q peraeda hen VA (ts “ _— 
z g./m. j 223 |b./in. _— 
ratefrom the vaportothetube ||) 7.0 i “Serie, fw7e, 
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the resistance to heat flow || 1 kg.,sec./m.* 9,806.65 centipoises | tion of H 
. . 3 > 3 
through the liquid film has } ' hei 0625 alee —_ } P , (ty — te) 
been decreased. It is logical | / Le*k* aN 09955 , =. F f 
g “ 
then that the condensing co- || Z Z _ H is an empirical constant 
efficient would be a function | for any given condenser so the 
of the pressure drop through relationship finally becomes 
the condenser, or in other words, a function of f ew’. C.fwe, 
Nusselt derived the following relationship: C, ek 
j i tt ‘ ‘ t—t 
h, ,/H : /H h,. / — “. = function of .// — — 
k ows - = function of by) ~/ A \ A 
a ; : a : 
It can be seen that since a flow of gas is being considered, 
Le? C.W*e Dwe . = . 
where a = and b = — a ———- will always be past the critical point; in other words, 
4kz(t, — ty) de Z 
bh 4Hk cw: the flow will always be turbulent. For this reason, one may 
The —-. 4 4Hikz(ty—tw) __ ition eat consider f as a constant through the ranges encountered in 
k \ Le* de practice without introducing an error comparable with the 
,/ 4Hkz(t,—ty) discrepancies in the test data. 
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A Graph showing latent heat of gasolines at various temperatures 
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technical English or mixed engineering units may be used 
since the relationships are in the form of functions rather 
than equalities. 
Necessary Precautions in Making Tests 

In running a series of tests for the purpose of determining 
a curve such as mentioned above, there are several precau- 
tions which should be observed. First, the condenser should 
be thoroughly cleaned, as in some services fouling will de- 
crease the apparent coefficient tremendously. Second, an ob- 
servation should be made to determine 


much can be learned about the correct arrangement of tubes 
in relation to the direction of flow of the vapors. It has been 
found that the condensing coefficient is inversely proportional 
to the thickness of the condensate film. It has also been ob- 
served that the top half of a horizontal tube handles most of 
the condensing load while the bottom portion does very little 
work. The latter is caused: first, because the liquid conden- 
sate drains to the bottom of the tube, and second, because 
there is a relatively dead vapor space immediately beneath the 
tube when the flow is downward. By means of turbulence and 
proper spacing of tubes the film of 





if the vapors entering the condenser 
are saturated, for superheated vapors 
lower the transfer coefficient. In fact 
if one disregards the temperature of 
superheat when figuring the mean 
temperature difference and merely 
assumes a temperature of entering 
vapor equal to the temperature of 
saturation at the operating pressure, 
the coefficients obtained will coincide 
more closely with those to be expected 
from saturated vapors. Third, one 
should be careful that the final con- 
densate temperature is not far below 





condensate may be kept relatively thin 

and this dead space may be reduced. 
Figures 4, 5, 6 and 7 represent some 

typical types of tube spacing for 


<q... 
cross-flow condensers, indicating the 
direction of vapor flow. It can readily 
be seen that the spacing illustrated on 
Giiiiee Figure 4 would give very poor results, 


both due to thickness of liquid film on 
the tops of the tubes and also because 
of the large amount of dead vapor 
space which would be encountered 
around the tubes. 





Figures 5 and 7 represent similar 





the initial boiling temperature since, 

if such is the case, the last part of the condenser will be acting 
as a cooler. A correction should be made for this condition. 
Fourth, it should be remembered that non-condensibles lower 
the transfer rate. Correlation should be made between tests 
having approximately equivalent amounts of non-condensible 
vapors. 

Although it is admitted that there are discrepancies which 
are introduced for purposes of simplification, it is believed 
that the values of h, obtained by a correlation of this sort 
are far more accurate than those previously employed. The 
type of curve which may be expected is indicated in Figure 
1. The points shown were obtained from various tests on con- 
densers in rectifier and natural gasoline still service. 

For the benefit of those wishing to make a correlation of 
this kind, Figures 2 and 3 are presented, giving viscosities and 
latent heats of various gasolines at different temperatures. 


Arrangement of Tubes 


From a consideration of the theory of condensing films 


tube arrangements but with a differ- 
ent direction of vapor flow. It is claimed that type 7 is 
superior, due to gravity pulling the liquid out of the line of the 
stream of vapor. However, in actual practice these two spac- 
ings appear to give very comparable results. The Ginabat 
spacing which is shown in Figure 6 is used in numerous power 
plant condensers. It is claimed that this type of arrangement 
confines the thick condensate layer to about one-fourth of the 
tube surface and thereby gives exceptional heat transfer 
factors. 
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Drawings on this page represent 

typical types of tube spacing for 

cross-flow condensers, indicating the 
direction of vapor flow. 
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Battery of circulating pumps 


N twenty-five years, design of compressor stations and the 

plan of gathering and bringing gas into and out of sta- 
tions have undergone as many transitions as has the auto- 
mobile. 

The availability of improved materials has permitted the 
engine maker to increase speed and decrease the stroke of the 
engines of the same rated horsepower, which has made pos- 
sible some reduction in the areas of plant buildings. 

Modern circulating space heaters located overhead have 
obviated the necessity of pipe coils on all sides of the build- 
ing. And the same circulating fans which direct warm air to 
the best advantage in cold weather, are operated to circulate 
air in warm weather, and permit of leaving louvered win- 
dows closed, excluding warm air currents from outside, as 
well as much dust. 

The moderate first cost and facility with which machine 
excavation can now be done, makes possible the provision of 
a full basement at reasonable installation costs. The full base- 
ment permits the banking of service headers so they will be 
most accessible on the power side of the engine room, and 
since the headers and connections are generally “all welded” 
without exposure to soil corrosion, leaks rarely occur, but are 
instantly apparent and quickly repaired when they do. This 
makes for greater safety from fire hazards. 

One impressive development of the full basement idea, 
made possible by the dependable strength now assured by 
modern mixing, handling, testing, and reinforcing of con- 
crete, is exemplified in the stations built on the Northern Gas 
and Pipe Line Company’s line through Kansas. Here the full 
basement idea is carried out but the engine room floor is five 
feet two inches above grade line. Thus one-half the base- 
ment is above ground. This permits the carrying of the suc- 
tion and discharge headers (long welded headers of large 
pipe) above ground, supported on concrete piers, the dis- 
charge header being lower and farther from the building line 
and the larger suction header being nearer the engine room 
floor level and closer to the building line. The connections 
from the compressor being led through openings in the base- 
ment wall at the level of their respective headers, expansion 
between engine and headers is provided for by symmetrical 
pipe bends with flanges welded on. 


Longitudinal expansion of the headers is provided for by 
their being free to slide on metal shoes on top of the piers, 
but are kept in alignment by metal guide straps and bolts 
anchored in the piers. A similar arrangement of headers is 
carried out at the cooling tower, where the compressed gas 
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is cooled by means of cooling coil sections in the base of the 
tower, manifolded to headers, which are also carried above 
ground on concrete piers. 


Gas is brought into one end of the engine suction header 
which is made continuous regardless of the number of engines 
in line. But the discharge header is made in sections that the 
longitudinal expansion and contraction of a single section may 
not be sufficient to overtax the flexibility of the connections 
from the compressors tied to it. 


At regular calculated intervals along the discharge header 
or sections thereof, as the case may be, eight-inch connections 
are welded into the bottom of the discharge header, extending 
down to the desired depth underground, then turning out at 
90 degrees to the building line (by means of long, smooth 
bends) , extending out clear of the line of concrete piers, then 
smoothly bending toward the cooling tower, these eight-inch 
lines are laid parallel in one common ditch to the points 
where each, by similar smooth pipe bends, must leave the 
parallel to connect to similar regularly located eight-inch 
connections to the bottom of the elevated inlet header of the 
cooling tower. The velocity changes the gas undergoes, due 
to this method of transmission from engines to cooling coils, 
and also the changes in velocity occurring in passing through 
the coils of small tubes and then back into large outlet header, 
have the effect of preventing the setting up of synchronous 
vibrations in cleaners, engines, headers and coolers, as well as 
of damping the pulsating flow from the compressors, thus in- 
suring much greater accuracy in orifice meter measurement. 

The evolution of the after-cooler in the last twenty-five 
years presents an interesting study. After-cooler design for 
cooling the gas after compression has threaded the “gamut” 
of many successive stages from the first, which planned to 
lay a loop of large pipe in the bed of the lake or river which 
provided the source of the station’s water supply, to the most 
modern and simple method hereinbefore described, which 
manifolds a series of small tube coils in the base of the cooling 
tower for that purpose, so that coils may be cut in or out of 
operation as desired. The first and the last of these methods 
offer the simplest design of water system and necessitate fewer 
pumps and water lines than any of the intermediate stages. 

After the loop of large pipe in lake or river bed, came 
the four-inch many-pass atmospheric coil made up of screw 
pipe and return bends, sometimes with a portion of the coil 
submerged. Many of these were replaced by two-inch coils 
of welded pipe (the returns made by “hot bending’’). Later 
each pass was made through eight or ten two-inch pipes 
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welded to four- or six-inch headers and blind plates welded 
‘n between passes. The next step was the closed type of cooler, 
either a cooler unit per each engine or manifolded for flexi- 
bility. 

In the opinion of the writer and many others, the small 
tube (5@-inch) coil in the base of cooling tower manifolded 
to cooler headers with gate valves at the inlet and outlet 
connection from each coil to the header, offers the simplest, 
most flexible and generally satisfactory method of gas cool- 
ing. This method lent itself wonderfully to the layout most 
suitable to the plant site chosen for the Northern Gas and 
Pipe Line Company’s Clifton station, near Clifton, Kansas. 
This plant site is located just under the lea of a hill on the 
north side of the Republican River valley and the engine 
room, auxiliary room and machine shop, and the cooling 
tower arranged in one line parallel with the hill, presenting a 
“company front” continuous building line toward the en- 
trance to the plant site from the highway, just beyond which 
lies the right-of-way of Santa Fé and Rock Island Railways. 

The great nation-wide humanitarian as well as economical 
movement for safety first and accident prevention has had 
an important effect upon the design of compressor stations. 
It has resulted in the quick general adoption of the practice 
of welding pipe wherever possible in station construction with 
the idea of reducing the likelihood of leak hazards to the 
minimum. It was the accident prevention idea which sug- 
gested the above-mentioned arrangement of headers above 
ground where they could be easily and quickly inspected fre- 
quently, and where no fear of deterioration due to soil cor- 
rosion need be anticipated. Much care is given in design to 
ready means of egress from the full basement of the com- 
pressor stations, many of which exhibit a great deal of in- 
genuity, one striking example of which is noted on the plants 
constructed on the line through Kansas of the Panhandle 
Eastern Company’s compressor stations. Here daylight was 
permitted to enter the basement through window openings 
in the basement wall, these openings being below the grade 
level. A pit was constructed outside these window openings 
but instead of being a square pit the lower outer corner was 
curved and made of concrete and painted white to reflect the 
light rays into the basement. The windows, instead of being 
in the wall opening, were inserted in a steel frame hinged 





cover over the pit, and in closed position were several inches 
above the grade line. This idea offers great possibilities, not 
only for “day lighting” the basement and by means of steps 
from floor to window opening through the wall, offering an 
easy means of exit from the basement, but when closed this 
skylight cover to the pit could be depended upon to keep 
gas from entering the basement under the engine room floor 
in case of a blow-out. 

Many convenient features have been found desirable in 
order to keep the operating personnel down in proportion to 
the station load factor. These features include high and low 
water pressure alarms, high and low gas pressure alarms, high 
temperature alarms, and also the necessity of treating jacket 
water to the point where its scaling properties at normal tem- 
perature of operation can be eliminated. It has also become a 
very general practice to install gas cleaners on all suction lines, 
since experience indicates that sooner or later dirt in the gas, 
either fine gas sand or iron oxide from the pipe line, is sure to 
bring trouble. 

In some fields the wells connected to the gathering system 
around the compressor station show a wide difference in rock 
pressure due to their bringing gas from different sands. It 
was formerly necessary often to cut out the lower pressure 
wells entirely when the demand on a station required a 
greater suction pressure than they produced. Now very fre- 
quently one or more of these low pressure wells may be tied 
into the suction of a small compact compressor unit, which 
may raise that pressure up to that of the higher pressure wells 
and in many cases, a larger number of these small semi-auto- 
matic units may be required at various points in the gathering 
system. These units are equipped with automatic shut down 
devices, actuated by high water temperature, high oil tem- 
perature and high discharge pressure to ground the magneto, 
shutting the engine down automatically, and an automatic 
draining device to prevent freezing of the cooling water 
when so shut down. It is found very easily possible for a 
single man to take care of a number of such units, main- 
taining them, investigating the causes of their automatically 
shutting down, remedying that, and starting them again. Such 
semi-automatic compressor units are coming more and more 
into use right along, and have demonstrated their prac- 
ticability. 














Panhandle Eastern Liberal station in Kansas. Station is full basement, with 
suction and discharge headers in open pit adjoining main station. 
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Pneumatic Well Pumping System 
Has Great Flexibility 


By K. C. SCLATER 


OMETHING new in multiple well-pumping practice re- 

cently has been developed that marks a distinct departure 
from conventional well-pumping methods. It is the pumping 
of a group of wells by means of what is known as a Pneu- 
matic Pumping System. This system was conceived and de- 
veloped by the production engineering staff of the Pure Oil 
Company. Confronted with the problem of pumping large 
groups of wells economically, and of installing surface equip- 
ment that could operate under a wide range of well conditions, 
the Pure Oil Company, some time ago, started experimental 
work in the field with the object of developing a pneumatic 
system of multiple-pumping that would have the desired 
flexibility. 

In order to develop a penumatic head of suitable design, ex- 
perimental work was started on a 3000-foot pumping well in 
the Powell field, Texas. Later, the field experimental work was 
transferred to a 4000-foot pumping well in the Sasakwa field, 
Oklahoma. After several months of successful experimenta- 
tion on the latter well a pneumatic head of suitable design 
was eventually developed. The Sullivan Machinery Company 
of Chicago coéperated in this entire development and worked 
out the mechanical details of 
the pneumatic cylinder, the me- 
chanical appliance upon which 
the whole system is based and 
the success of which during a 
series of rigid field tests has 
demonstrated the feasibility of 
the system. 
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lease of the Pure Oil Company.” 
near Oilton, Okla., have been 3 


equipped with pneumatic heads * 2c 
and the Pneumatic Pumping 
System given a series of tests ex- 
tending over a period of four 
months. The real purpose of 
these tests was to check the the- 7 , 
oretical calculations upon which AILy 
the system was designed against 
actual field results under a wide 
variety of operating conditions. 
In Figure 1, the curves of 
“original calculated air con- 
sumption” and “air consump- 
tion by test” indicate how 
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Curves showing the calculated air requirements for the 
pneumatic head and the actual requirements by test 
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closely the field results checked ws 
with theoretical calculations, 2°” A120. 
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which the field experimental — 354 
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pressor plant, compressed air or natural gas being used at 
the well as a source of power. Any length of stroke in four- 
inch multiples up to six feet or twelve feet—the two lengths 
in which the pneumatic head is at present available—can be 
obtained. The speed of the up-stroke is regulated independ- 
ently of the speed of the down-stroke. In addition, the pneu- 
matic cylinder provides an ideal and simple means of coun- 
terbalancing the load on the polished rod without the use of 
counterweights. Perhaps the most important and also the 
most desirable feature of the pneumatic head, however, is 
its extreme flexibility. There is practically no limitation to 
the capacity of the pneumatic head with respect to the load 
tequirements under which it can be operated. This is a valua- 
ble feature that extends its scope and adaptability to the 
multiple-pumping of deep wells. 

Turnbuckles, one on each of the four rods by which the 
cylinder is suspended from the top of the derrick, permit 
rapid and easy adjustment during the setting-up of the unit. 
Two tie rods or wire lines from a yoke on the upper end of 
the cylinder tie the pneumatic head to the casing. A concrete 
foundation is not necessary. With this hook-up the piston in 
the pneumatic cylinder vir- 
tually floats on a cushion of air 
or natural gas throughout the 
pumping stroke. As the cylinder 
is set up in true alignment with 
the line of motion of the pol- 
ished rod and the latter is con- 
nected by a special clamp di- 
rectly to the piston rod, a 
straight lift is obtained that 
eliminates bending stresses on 
the polished rod, thus reducing 
wear in the stuffing-box to the 
minimum. 

The internal diameter of the 
pneumatic cylinder is 7% 
ax— inches and the piston, with a 

134,-inch piston rod, has an ef- 
fective area of 40.3 square 
inches. The cylinder is single- 
acting and is equipped with au- 
tomatic air-actuated poppet 
valves. On the up-stroke or 
pumping stroke, air is admitted 
to the under side of the piston 
at a pressure sufficient to lift 
the weight of the sucker rods 
and operate the pump at the 
vr’ desired speed. On the down- 
stroke, the piston operates 
against a back pressure suf- 
ficient to counterbalance the 
weight of the rods and control 
motion. The 
cushioning effect of compressed 


the downward 





matic head directly over the CUFT OF GAS PER BBL OF Olt P 
well for actuating the sucker 
rods, a group of wells can be 


pumped from a central com- 
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Curve showing the cubic feet of gas 
oil pumped at different rates 
(Plotted from Oilton test date) 
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air or natural gas is taken ad- 
vantage of on the up-stroke and 
of compressed air or natural 
gas on the down-stroke. This 
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Curve showing the brake compressor horsepower of the 
pneumatic head at different daily rates of production. 
(Plotted from Oilton test date) 


cushioning effect, together with the carefully designed valve 
action accounts for the smooth operation of the unit. No 
shock or jar is transmitted to the sucker rods. 

Several safety features are provided to meet any operating 
contingencies that may arise. In the event of sucker rod 
breakage, a long cushion chamber at the top end of the 
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Curve showing the daily volume of gas required by the 
pneumatic head at different daily rates of production. 
(Plotted from Oilton test date) 


cylinder prevents damage to the equipment. The effectiveness 
of this cushion chamber is increased by means of a valveless 
by-pass arrangement whereby air or natural gas at operating 
pressure is admitted to the cushion chamber whenever the 
piston passes above its normal upward limit of travel. A 
special automatic shut-off valve is also placed in the air supply 
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line to the pneumatic cylinder of each well. This valve is 
adjusted so that it will permit any normal flow of air or 
natural gas to the cylinder that is required for operation of the 
well pump. Under abnormal conditions, however, such as 
might be caused by a sucker rod break, a break in the air or 
natural gas supply line, a break in the return line, or by any 
derangement of the valve mechanism such as sticking valves 
or broken valves or springs, the automatic valve acts to shut 
off the air or natural gas supply. Thus, when several pumps 
are operating on the same system, if any difficulty should 
occur with the pumping unit at any one well, that unit 
would automatically shut down, leaving the supply and re- 
turn lines undisturbed, and the operation of the other pumps 
would not be affected. 
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Curves showing the daily consumption of gas fuel at the 
compressor engines and well heaters for different 
daily rates of production 


The admission and exhaust are controlled from ports in 
the main cylinder. In normal operation of the pneumatic head 
the admission valve is timed to close before the piston reaches 
the top of its upward stroke, in order to take advantage of 
the expansive power of the air or natural gas and the mo- 
mentum of the moving parts. Likewise, the exhaust valve is 
timed to close before the piston reaches the bottom of its 
downward stroke in order to take advantage of the cushioning 
effect of the compressed air or natural gas to bring the mov:ng 
parts to a gentle stop without shock or jar. A series of these 
cut-off and compression ports are provided in the cylinder, 
so that the amount of cut-off and compression can be readily 
adjusted by selecting the proper port to suit any particular 
conditions of load and speed. It is sometimes desirable or 
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Schematic drawing of Pneumatic Pumping System 
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The Pneumatic Pumping Unit installed on a well. In the fore- 
ground can be seen part of the Dutch oven used to increase 
the volume of compressed air or gas by heating 


necessary to operate the pump at such extremely slow speeds 
that advantages to be obtained by cut-off and compression 
are negligible For this condition of operation two special 
three-way valves are provided. The arrangement is such that 
the valves are always interlocked by pressure conditions, so 
that the exhaust valve cannot open before the admission valve 
is closed on the up-stroke, nor can the admission valve open 
before the exhaust valve is closed on the down-stroke. 

Prior to the installation of the pneumatic cylinders, the 
six wells used in the Oilton tests had been pumped for several 
years on the beam. Their average depth is 2640 feet. During 
the tests the pumping equipment in each well consisted of 
22-inch tubing, 34-inch sucker rods, and a 24-inch by 
12-foot pump of the inserted-liner type. The pump was set 
near the bottom of the hole. 

Tests were made at various pumping speeds and lengths 
of stroke. One well was equipped with two test tanks in order 
that accurate check measurements could be made of the 
volume of gas used in the cylinder. An average pressure at 
the pneumatic cylinder of 250 pounds per square inch at the 


inlet, and of 70 pounds per square inch at the discharge, was 
used throughout the tests. 

An interesting phase of the test work was that made on 
the heating of the compressed gas at the well to increase its 
volume. Since air heated from 70 degrees F. to 500 degrees 
F. increases 81 per cent in volume, it is evident that the com- 
pressor horsepower requirements and also the size of the air 
or gas distribution mains for the system can be reduced by 
installing heaters at the well. To test the feasibility of heating 
air or the gas in this manner and to obtain performance data 
under actual operating conditions, Dutch ovens for heating 
the compressed air or gas were constructed at the well, and 
were equipped with gas burners and automatic temperature 
control. Tests were run at temperatures as high as 800 de- 
grees F. 

In Table 1 are shown some of the test data obtained at vari- 
cus pumping speeds from two to twenty-three strokes per 
minute. It is interesting to note the differences in speed be- 
tween the up-stroke and down-stroke that can be obtained by 
independent regulation. At twenty-three strokes per minute 
the up-stroke speed is only six and one-half times as fast as 
the up-stroke speed at two strokes per minute, and twice as 
fast as the up-stroke speed at five strokes per minute. As the 
speed increases note that the amount of expansion cut-off 
and compression is increased, so as to take advantage of the 
increased momentum of the parts of the pump in motion. 

Curves plotted from the test data convey a good picture of 
the operating characteristics of the pneumatic pumping unit. 
Figure 2 shows the volume of gas required per barrel of oil 
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View of the lower end of the cylinder showing the air-actu- 

ated poppet valves, also the control valves on the inlet and 

discharge lines, The lines are two inches in diameter. Heavy 

insulation on the inlet line was used between the Dutch oven 
and the cylinder when heating the gas. 












































TABLE |—TEST DATA . . OILTON WELLS 
(Average Depth 2640 Feet) tite 
1 2 3 4 5 6 
Barrels Fluid Pumped in 24 hours 50.6 130 240 437, 5607795 
S. P. M. Pneumatic Cylinder 2 5 10 15 20,2 
Up-stroke—No. seconds 7.8 2.4 2 - 204A 
Down-stroke—No. seconds 22.2 9.6 + 2 1.6 12 
Expansion Cut-off—inches 8 8 16 16 — 24 ae 
Compression—inches = 0 O° + 8 12 20 | 
Gas to Pneumatic Cylinder ; — 7 
Cu. ft./24 hrs. (at 14.4 lb. and 60° F.) 71,000 110,000 177,500 258,500 304,500 327,500 | 
Cu. ft. gas/bbl. Oi” 1,403 845 «= 740 592 544 412 
Cylinder Inlet Press. Ib./sq. in. (gauge) 241 243 258 245 257 260 
Cylinder Discharge Press. Ib. /sq. in. (gauge) 73 70 71 74 72 63 
1. C. H. P. of Actual Volume 5.25 8.37 14.5 19.1 23.8 28.4 
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Dynamometer card obtained on a well pump- 
ing with the beam. 30-inch stroke, 24 strokes 
per minute 











Dynamometer obtained on the same well 
pumping with the pneumatic head. 72-inch 
stroke. Speed of up-stroke 20 per minute, 
speed of down-stroke 15 per minute. Well was 
"pounding fluid" when this card was taken 
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at different rates of production. At high rates of production, 
in this instance greater than 75 barrels per day, the ef- 
ficiency of the pump increases rapidly. At 800 barrels per 
day the volume of gas required in the cylinder for these wells 
is 450 cubic feet per barrel of oil. It should be noted that the 
450 cubic feet of gas is expanded only down to 70 pounds 
per square inch gauge, hence the horsepower required is really 
much less than at first thought might be suspected. 


The curve in Figure 3 shows the brake compressor horse- 
power of the pneumatic unit at different rates of production. 
Figure 4 shows the volume of gas (at 14.4 pounds and 60 de- 
grees F.) per day required by the pneumatic pump at dif- 
ferent rates of production. 

For handling the different daily volume requirements of 
gas (1000 B. T. U.) in the system at Oilton, the curves in 
Figure 5 show the gas (1000 B. T. U.) fuel consumption at 
the compressor engines and for heating at the well from 70 
degrees F. to 600 degrees F. 


Loads on the polished rod were the subject of most ex- 
haustive investigation. Only two sets of dynamometer cards 
are presented here to show how the maximum load stress on 
the polished rod has been reduced during a pumping cycle. 
These cards bring out clearly the sensitive counterbalancing 
effect that can be obtained with the pneumatic cylinder. 


Practical operating benefits on the Oilton test wells are 
even more convincing than the data show. Over a period of 
four months’ operation, there has not been a single inter- 
ruption or shut-down due to sucker rod breakage. Even the 
number of pulling jobs for balls, seats and other pump trouble 
has been reduced from fifty-eight to nineteen over a four- 
months’ period of continuous operation since the installation 
of the pneumatic pumping units. 

There has been practically no wear at the stuffing box on 
these wells and it has not been necessary to repack a stuffing 
since the pneumatic heads were installed. An instance of how 
sensitive the pneumatic head is to excessive load resulting 
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from friction or other such causes can be observed by making 
the slightest adjustment at the stuffing box. If the packing 
gland is screwed down the least bit too tightly the pump will 
slow down or stop entirely. Where a surplus of horsepower 
is installed at the well, very often excessive friction at the 
stuffing box will be overlooked. The straight lift of the 
polished rod and sensitiveness of the pneumatic head result in 
great economies of operation and maintenance. 


The pneumatic cylinder is equipped with an automatic 
pressure lubricator. On the Oilton wells the average con- 
sumption of lubricating oil is one-twelfth of a gallon per 
well per day. 

By independent adjustment of the up-stroke the optimum 
pumping speed can be maintained so that the wear on pump 
cups is held to the minimum. 

There are only three moving parts on the pneumatic pump- 
ing head, the main piston and the two air-operated poppet 
valves on the inlet and discharge to the cylinder. The well 
can be prepared for pulling in fifteen minutes or less by re- 
moving a coupling pin on the tie bolt head and then swinging 
the cylinder to one side out of the way. To change the stroke 
of the pump requires only the time necessary to change the 
small copper pipes on the eylinder to the desired cut-off 
and compression ports. 

Owing to the flexibility of the pneumatic pumping head 
in being able to pump light or heavy wells and the fact that 
only sufficient air or natural gas need be supplied to the 
cylinder for the individual well’s requirements, substantial 
reductions can be made in the compressor horsepower to be 
installed for a group of wells. The greater the number of 
wells, the greater the reduction that can be made. 

Where a large volume of high pressure natural gas is avail- 
able the necessity for heaters at the well would be obviated, 
and the size of the distribution mains in the field reduced. 
Any increase or decrease in power requirements can easily be 
made, and would involve some change as the addition or re- 
moval of a compressor, or a change in the operating pressure 
or size of a distribution line. All the equipment used in the 
pneumatic pumping system would have a high salvage value. 

This system of pumping a group of wells obviously has 
many inherent advantages. To discuss them all is not within 
the compass of this article. The test data presented here are at 
least sufficient to indicate the possibilities of this system of 
well-pumping, the development of which is a valuable con- 
tribution to multiple well-pumping practice. 








Dynamometer card obtained on a well pump- 
ing with the beam. 72-inch stroke, 24 strokes 
per minute 











Dynamometer card obtained on the same well 
pumping with the pneumatic head. 72-inch 
stroke, 19 strokes per minute 
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Construction and Operating Problems 
of East Texas Oil Line Station 


By J. H. DAMERON 


FTER surmounting tremendous difficulties of construc- 
tion the Magnolia Pipe Line Company is now oper- 
ating, under adverse conditions, one of the most interesting 
of the oil line stations in East Texas. Located near Kilgore the 
station is the initial power plant on the ten and twelve-inch 
lines leaving the area to intersect the company’s main lines 
running to the Gulf Coast. 

The station site is in a low-lying part of the field where 
soil conditions made it imperative to lay a three-foot-thick 
concrete mat on which to pour the concrete for engine foun- 
dations. Due to the flat terrain at the site it is difficult at 
times to obtain the desired suction pressure from station tank- 
age because most of the tanks are on the same level or below 
the level of the 
station floor. 


All of the 
heavy machin- 
ery is new and 
some of the 
most modern 
auxiliary 
equipment has 
been installed. 
Newer methods 
of operation 
have been 
adopted and 
several unusual 
methods have 
been developed 
to cope with 
problems pe- 
culiartothe 
station. The 
design and 
construction of 
the station were 
under the di- 
rection of A. 
R. Ehrhardt and J. G. Norton of the mechanical department. 

Originally the station was designed to be operated by three 
180-horsepower Diesels. A structural steel building in an- 
other field was available and was salvaged. When excavations 
were started for machinery foundations water was found at 
a depth of five feet in such quantities that two portable pick- 
up units were required to pump it down. To insure good foun- 
dations for the units it was deemed necessary to excavate 
deeper and build a sub-foundation. 

The excavation was cut to a depth of ten feet and shallow 
wells were dug to which the water was drained and removed 
by the pick-up units. The concrete mat is a one-two-three 
mixture three feet thick. As new units were added to the 
station the mat was extended the full length of the engine 
room. 

Reinforced concrete blocks for the engines rest on the mat 
and the pump foundations were poured integral with these. 
This was done so that in the event of any settling the entire 
unit would possibly settle uniformly and remain in align- 
ment. Although built on mushy ground no trouble has been 
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Close-up view of De La Vergne engine. Note jackets on fuel line 


experienced due to vibration or misalignment. In its early 
period of service the station was operated to capacity but since 
the runs have been materially lowered due to proration. 

The first three units consist of three 180-horsepower at 
277 r.p.m. vertical, four-cycle, three-cylinder, 12 '/2x18-inch 
air injection McIntosh Seymour engines. Each is directly con- 
nected through a flexible coupling to 5% x 18-inch horizontal 
duplex Worthington pumps, each having a capacity of 10,000 
barrels daily. 

The closed water circulating system was built to supply 
cooling water to the engines. Each unit is equipped with a 
Ross floating head type heat exchanger tied into the pump 
suction line. Water is circulated by means of Worthington 
2x 2'%-inch 
centrifugal 
pumps con- 
nected tothe 
pinion shaft by 
means of a Link 
Belt chain drive 
making it im- 
possible to start 
the engine 
without start- 
ing the pump. 
The centrif- 
ugal pump 
takes its suc- 
tion from its 
surge tank, cir- 
culates the hot 
water through 
the exchanger 
to be cooled by 
the incoming 
stream of oil, 
forces it on to 
the engine 
jackets and re- 
turns the hot water to the vertical surge tank. 

Exchangers with a cooling surface of 472 square feet were 
installed for the three engines. The large capacity coolers 
were installed to insure each unit having sufficient cooling 
capacity in event the field started producing a great volume 
of hot oil. Another reason for the over-capacity exchangers 
was to reduce friction loss through the coolers. This policy 
was carried out on subsequent installations. The exchangers 
are equipped with a by-pass to regulate the volume of oil 
going through them. 

Temperature variation of the jacket water is regulated by 
manipulation of the discharge valves on the pumps and valves 
on the coolers. Usually a 20-degree temperature drop is main- 
tained and is checked by means of thermometers on the hot 
water return line and inlet water line. 

The station’s suction pump is a ten by twelve-inch vertical 
double-acting National Transit pump, driven by means of a 
thirty-horsepower motor connected to the pump with a 
V-belt drive. 

The first two units are equipped to drive a 3712 K. V. A. 
1200 r.p.m. A. C. generator that supplies power for the motor 
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ILES and miles of rocks and 
M slopes ... that’s the kind 

of country this long gas line 
crosses in Kentucky, West Virginia 
and Virginia. Here again, flexible 
Dresser Couplings simplified the 
job. Line after line has proved the 
permanence of Dressers. Special 
Dresser angle couplings were used 
for extreme deflections. 


S. R. DRESSER MFG. COMPANY 
Bradford, Pa. 


In Canada: Dresser Mfg. Company, Ltd., 
32 Front Street, W. Toronto, Ontario 
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equipment and station lighting. Each unit has a pulley at- 
tached to the extension shaft and the pulley and generator 
are connected by means of a flat belt. 

Soon after the erection of the first three units additional 
pumping units were required for the rapidly developing field. 
No. 4 unit is a 400-horsepower at 225 r.p.m. and 450-horse- 
power at 257 r.p.m. four-cylinder, four-cycle, 164% by 23- 
inch air injection Busch Sulzer vertical engine. It is connected 
through a Fast self-aligning coupling to a 6 x 24-inch triplex 
Prescott pump with a capacity of 27,500 barrels daily when 
the engine is running at 257 r.p.m. The heat exchanger for 
this unit has a cooling surface of 910 square feet. 

No. 5 unit is a 500-horsepower at 240 r.p.m. four-cylinder, 
feur-cycle, 17% by 24 solid injection De La Vergne vertical 
Diesel connected through a self-aligning coupling to a 6/2 by 
24-inch horizontal triplex Prescott pump. The cooler is Ross 
heat exchanger with a cooling surface of 1220 square feet and 
the circulating pump is a 3 by 4 Worthington centrifugal 
pump. 

No. 6 unit is a 450-horsepower at 225 r.p.m. four-cylinder, 
17 by 24-inch air injection McIntosh Seymour engine. It is 
connected to a 614 by 24 horizontal triplex Prescott pump 
that delivers 
28,000 barrels 
daily. The 





cooler for this 


trifuge the oil of another engine so that the oil from each 
engine is centrifuged at least once daily. Each cleaning after 
a heavy run usually removes about a pint of carbon and 
foreign material from the oil. The lube oil consumption for 
the station is less than 200 gallons, for both engines and 
pumps, per 1,000,000 barrels of oil pumped. 

Later, centrifuges are to be installed to clean the fuel oil. At 
present fuel oil is settled in a cone-bottom tank, from the bot- 
tom of which water and some foreign matter are drained off, 

During the colder months trouble is often experienced with 
the paraffin base crude congealing and paraffin clogging the 
fuel pump and lines. Units are now connected so that the 
engines may be started or stopped on kerosene. Most of the 
engines have jacketed fuel strainers and lines to heat the fuel 
oil by utilizing exhaust heat. Usually the fuel oil tempera- 
ture is held around 90 degrees during cold weather and during 
this period the tension on the fuel pump valves is relieved 
slightly. 

The quick congealing crude and especially the gas in sus- 
pension has caused some trouble to the pumps. To overcome 
improper filling of one pump another suction line was ex- 
tended from the pump header to the back end of the pump 
barrel, giving 
suction to both 
the front and 
back ends of 











unit is a Gris- 
com Russell 
floating head 
type exchanger 
with a cooling 
surface of 
1350 square 
feet and a 2'2 
by 3-inch 
W orthing- 
ton centrifugal 
pump is used 
to circulate the 
water. 

No. 7 unit is 
a 400 - horse- 
power at 225 
r.p.m., 17 by 
24-inch solid 
injection De La 
Vergne vertical 
engine directly 
connected by means of a Fast coupling to a 6 by 24 Worth- 
ington triplex pump with a capacity of 26,000 barrels daily. 
Cooler for the unit is an Alco floating head type exchanger 
with a cooling surface of 1200 square feet and water is cir- 
culated by means of a 2! by 3-inch centrifugal pump. This 
unit has not been entirely assembled because proration was 
started in the field shortly after erection was commenced on 
the engine. 

To insure more economical operation particular attention 
is given to the care of lubricating oil. Each engine’s lube oil 
system is tied into a double battery of Bowser filters. In addi- 
tion the crank case oil of each engine is centrifuged every 
eight hours when all units are running and continuously when 
possible. The lube lines for the first three units are manifolded 
to a Hydrol centrifuge. The manifold arrangement makes it 
impossible to mix the crank case oil of one engine with that of 
another. A slotted valve lock bar is inserted in the manifold at 
the valves when an engine is tied into the centrifuge. The ar- 
rangement of the slots permits opening of only one valve at 
a time and all valves must be closed before the bar’s position 
can be changed. 

Each new crew coming on tour makes the switch to cen- 
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Detail of station auxiliary equipment 


the barrel. At 
the back end 
of the barrel 
the air vessel 
was removed 
and a tee con- 
nection insert- 
ed for the addi- 
tional line and 
the air vessel 
was flanged to 
the back end 
of the tee. 

By placing 
vertical high 
pressure air 
chambers out- 
side the station 
and about 
thirty feet 
from the end 
of the dis- 
charge of each pump practically all of the surge troubles 
have been eliminated. Each air bottle is equipped with a gauge 
glass to indicate the amount of fluid in the vessel. Tests at 
the station indicated better results in smoothing out pulsation 
shocks would be obtained by placing the air vessels a few feet 
away from the pump discharge. Another advantage in locat- 
ing the air bottles outside is that in the event of a break oil 
would not be sprayed in the pump room. 

The next station to the initial station is a motor-driven cen- 
trifugal booster. To insure against the rapid building up in 
pressure and subsequent break in the line in event the booster 
is shut down without warning, relief valves have been in- 
stalled on each discharge line. These pop into four-inch re- 
turn lines that lead to the pump suction. 

The long pump room is divided into three compartments 
for better fire protection. Each compartment is connected by 
automatic. closing fire-proof doors. 

Floors in both the engine and pump rooms are finished with 
metallic concrete manufactured by the Master Builders Com- 
pany. With this type of finish the floor is easily maintained, is 
impervious to oil, does not chip easily and may be cleaned 
easily with soap and water. 
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a HOLLOW BALLS 
To replace solid steel balls 








PRICE 


Quantity production permits very reasonable prices. 


HARD SURFACE 
Stainless Steel Hollow Balls . . . 400 Brinell. 


Carbon Steel Hollow Balls . . . 650 Brinell. 


TOUGH STRUCTURE 


Forging operations and heat treatments render the metal 
in TRANSIT Hollow Steel Balls very tough. 

In valve service, they are capable of withstanding pres- 
sures of 1,000 pounds to the square inch and upwards, de- 
pending, of course, on the size. 

Also capable of sustaining heavy crushing loads without 
harmful deformation. 


Pratt-Gilbert Co. 


SALT LAKE CITY, UTAH 
F. C. Richmond Machinery Co. 


3 New Yo Chicago Cleveland 


_.. NATIONAL TRANSIT ...... 


PUMP& MACHINE CO. seen 
OIL CITY, PA. 


Pittsburgh 


LIGHT WEIGHT 


Only a fraction of the weight of solid balls. 


ACCURACY 


Sizes above 3”’—Specified diameter within plus or minus 
015”. 


Sizes 3” and smaller—Specified diameter within plus or 
minus .005”. 


BALANCE 


Inherently balanced . . . no welding icicles to unbalance 
the ball and no plugs to loosen and leak. 


SIZES 


1” to 8”. All ground to size and polished. 


Republic Supply Company 


ST. LOUIS, MO. 
Reeves & Skinner Machinery Co. 7 





Los Angeles Houston Tulsa 
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Centrifuge layout for cleaning fuel oil 


Each of the reciprocating pumps is lubricated by means of 
the more modern pump lubricating systems and all machinery 
is free from oil leaks. Machinery is made more attractive and 
the general appearance of the station improved by the rich 
wine-colored paint used on the engines. All machinery is 








trimmed in black and the station interior is being painted 
white. All of the larger engines are equipped with individual 
pyrometers for each cylinder. 

The station site prevents locating tankage on high ground, 
consequently the five 80,000-barrel capacity and two 55,000- 
barrel tanks are located on the same level or below the level 
of the station floor. In order to obtain ample suction when 
running at capacity a fifteen-inch belt line has been laid 
around the station. 

Because of the possibility of gas accumulating in the low- 
lying section in which the station is located open flames were 
banned. In order to heat the station and obtain hot water for 
other purposes a 125-horsepower Sims exhaust heater was 
erected outside the building on the exhaust side. Exhaust lines 
from two engines are tied into the heater. 

The heater is operated in connection with storage tank 
made from a fifteen-foot section of fifteen-inch pipe. Both 
are insulated. Flow of water to the heater comes from the 
overhead domestic water supply tank and is regulated by 
means of a float valve. A thermostat control is used to re- 
lieve pressure in the tank when the temperature rises above 
210 degrees. 

The volume of oil displaced by the station is checked by 
means of Venturi meters utilizing Venturi throats in the dis- 
charge lines as primary devices. Tests made with these meters 
against tank gauges show that they have an accuracy that is 
within less than one-half of one per cent. 

One more item of economy and perhaps not the least in 
importance is the station’s wiping rag laundry. About twenty- 
five pounds of rags are required daily for the station and shop 
located on the same site. 

The laundry is made from salvaged tank plates. It consists 
of a three-foot square tank inside a four-foot tank. The small 
tank is filled with hot water and cleaning powder dumped into 
it. Hot water is circulated between the two tanks and an air 
line, in the bottom of the small tank, is used to agitate the 
soapy water. The “laundry work” requires about fifteen min- 
utes’ time. Even the waste oil from the cleaning vat is salvaged. 
It is skimmed off and drained to the station sump, where it is 
cleaned up w:th other waste oil. 


One compartment of pump room side of station 
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Better Times! 
Better Tools... 


Better Times and Better Tools go hand-in-hand. 
Help Yourself to "Better Times" with the Baker Wall Scraper. 


The BAKER Hydraulic Expansion Wall Scraper has PROVEN that an Under- 
reamer CAN BE SAFE. 


Tests Over 1500 successful jobs since 1930 without one failure! Those Tests Proved 





once and for all that the Baker Wall Scraper is Safe . . . that it will do its job 
Prove and come out of the hole. 
il Safety Design and Materials make this possible . . . thousands of dollars in Design 
get any size you want Right Now! 








Capacity oe How Much will this New Safe Under-reamer do? 


| | and special material . . . every size on hand for Immediate Delivery. You can 
y 

t 

Here are the sizes and capacities: 
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Size Tool Minimum Maximum Tool Minimum Casing 
No. Joint Ream Ream Body O.D. to Run Thru 
2 2v,"|_ a” or | hm" |" O.D. 
3 ; - 3," ; g 5” 7 93/,” ; 4," — =e 53/4” = 
5 TO 10 3-A 31” a 53/4” 11” ; 5%,” 65/5” 
TIMES THE 4 ; 4,” ce 6/4” ft 11” : 53/4" _ — ” 
ORDINARY 5 59/6" | 7%" | 14" — | 6H" Bm” 
5, ” ly, ” ” 73 ” ” 
eS ae ee ee 
8 854” 103/,” 29” 10” 1134,” 








SAFETY PLUS CAPACITY 


Prove for Yourself what this remarkable new tool will do. We can tell you what it has done 
for others . . . but that's not what you want. You must see for yourself. 


The Baker Wall Scraper 


Helps you bring in a well easier. 

Gives greater clearance to screen pipe or liners. 
Enlarges productive area by scraping off the mud coating. 
Provides better distribution of cement around casing shoe. 
Cement Bonds better in cleaned formation. 

traightens a hole by enlarging the cavity any depth. 
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Look at this general picture of what Baker's Hydraulic Expansion Wall Scraper will do in your wells 
. See Details in Composite Catalogue . . . Specially prepared Booklet on request. 


C> BAKER OIL TOOLS,INC.<) 


Main Office and Factory: 
HUNTINGTON PARK, CALIFORNIA 


COALINGA TAFT HOUSTON TULSA OKLAHOMA CITY NEW YORK 
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Louisville Refinery Installs New Units 


By F. R. STALEY 


HE Louisville Refining Company, Louisville, Kentucky, 

has recently completed a construction program which 
makes its plant one of the most modern refineries in the state. 
The new units installed here include a vapor recovery and sta- 
bilizing plant, a cracked gasoline stabilizer, and new fraction- 
ating equipment on the crude oil distillation unit. The plant 
can now manufacture motor fuel that will meet all the re- 
quirements of the new automotive engines. 

Propane-free gasoline, possessing good anti-knock rating, 
and the proper volatility for existing climatic conditions is 
necessary for the satisfactory performance of an automobile. 
In order to make this type of motor fuel many refiners have 
installed cracking plants and stabilizing units. The low pre- 
vailing prices of equipment present an excellent investment 
opportunity. Many companies are taking advantage of this 
situation by modernizing their refineries. 


The Louisville refinery is located along the Ohio River on 
a forty-acre plot. It has a capacity of 4200 barrels of crude 
per day, and processes oil produced in Western Kentucky. It 
is a skimming type plant. The reduced crude is cracked in a 
Dubbs unit to produce high octane gasoline. Two grades of 
motor fuel, and water white kerosene are the principal prod- 
ucts made at the plant. 


The crude oil is heated in a pipe still, and flashed in a bubble 
tower. A number of changes were made on this unit. In addi- 
tion to the changes in the furnace, a new bubble tower six by 
fifty-four feet, a kerosene stripper and a gas oil stripper, each 
thirty inches by ten feet, were installed on the unit. These 
changes permit greater flexibility in the control of the speci- 
fications on all products. The towers were designed and built 
by the Leader Iron Works, Inc. 


The reduced crude from the pipe still is cracked in a Dubbs 
unit which produces cracked gasoline and coke. This unit has 
2 charging eapacity of 1400 barrels. A stabilizing tower which 
operates under forty to fifty pounds pressure has been installed 
to process the cracked gasoline. The dimensions are sixty 
inches by fifty feet high. 

The vapor pressure of the cracked gasoline is reduced to 
meet the desired specifications. Practically all of the propane 
is removed in the overhead stream. These light fractions are 
mixed with the recovered gasoline at the vapor recovery plant 
and charged to a final stabilizer at that plant. The propane 
from the unit is used for refinery fuel. 

The vapor recovery and stabilizing plant was built by the 
Burrell-Mase Engineering Company. This plant consists es- 
sentially of an absorber, a distillation column, a stabilizer, 
pumps, heat exchangers and control instruments. The plant is 
compact, efficient, and almost automatic in operation. It has 
a daily capacity of 1,000,000 subic feet of pressure still gas. 
The gas to the absorber is first compressed in a fifteen by ten- 
inch Ingersoll-Rand single stage compressor, to 45 pounds 
pressure, driven by a seventy-five horsepower synchronous 
motor. Ross heat exchangers are used in the plant. Six Neilan 
recording temperature and pressure control instruments are 
used for the stabilizer and distillation tower. A Foxboro ratio 
flow controller is installed on the absorber. The instruments 
are all installed on a panel in the pump house for this unit. 
Fisher liquid level controls are installed on the towers. 

Three Goulds centrifugal pumps driven by U. S. explosion- 
proof motors handle the absorption oil. Three Worthington 
Hivol 5'%x3x7-inch close clearance pumps are used to 
handle the volatile liquids. These are steam-driven, simplex, 
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direct acting pumps which are especially designed to give 
high volumetric efficiencies for highly volatile liquids. Pro. 
vision is made in the design of this type of pump for com- 
pletely filling the pump chamber on the suction stroke with 
the least possible reduction of pressure on the liquid, other- 
wise the liquid would vaporize and the pump would be greatly 
reduced in capacity, or become vapor-bound. The problem js 
solved by maintaining the suction supply level at a sufficient 
height above the discharge valves to produce a static head 
great enough to offset pressure losses, overcome frictional 
losses in the pump and supply lines, and balance the weight 
of the suction valve and the pressure of the suction valve 
spring. These pumps operate with high efficiencies on butane, 
propane, natural gasoline, and other highly volatile liquids, 


Treating 


The straight run gasoline from the crude is sweetened with 
plumbite solution. The cracked gasoline is treated in a con- 
tinuous treating plant with sulphuric acid to remove gums 
and to stabilize the color. It is finally sweetened with plum- 
bite solution. Research work carried out in the refinery labora- 
tory shows that it is possible to treat the cracked with a very 
small quantity of sulphuric acid per barrel in order to pro- 
duce a desirable motor fuel. Two grades of gasoline are made 
at this refinery, a straight run and a high octane cracked 
gasoline. The kerosene is treated in a batch agitator. 


Steam for the plant is generated by four 150-horsepower 
boilers. City water is used for boiler feed. Cooling water for 
the condensers is obtained from a deep well having a tempera- 
ture of 60 degrees F. throughout the year. 

J. J. Laudermill is superintendent of the refinery, and J. L. 
Gaskell is in charge of the cracking unit. 

The chemical laboratory at the refinery carries on research 
work for the solution of the various refining problems peculiar 
to Kentucky crudes, and tests all the finished products shipped 
from the plant as well as checking the refining operations. The 
company does not operate any filling stations. 


Kentucky Refineries 


There are twelve refineries in Kentucky having a combined 
capacity of 33,000 barrels daily. The largest one has a capacity 
of 8,000 barrels, and is located at Latonia. Four plants are in 
Louisville. Most of the plants are the skimming type, and 
process Kentucky crudes. Five refineries in the state operate 
cracking units which have a total daily charging capacity of 
10,000 barrels. They are: Aetna Oil Service, Inc., Louisville, 
400 barrels, Fleming; Ashland Refining Company, Cattles- 
burg, 1000 barrels, Dubbs; Latonia Refining Co., Latonia, 
4800 barrels, Tube-Tank; The Texas Company, Pryse, 2000 
barrels, Holm-Manley; Louisville Refining Company, 1400 
barrels, Dubbs. 


Crudes 


During 1931, Kentucky produced approximately six and 
one-half million barrels of crude oil. Most of it is mixed base 
and sweet, containing less than 0.5 per cent sulphur. Although 
none of the refineries in the state manufacture lubricating 
oils it is possible to process many of the crudes so as to yield 
wax distillate. Some of the refineries manufacture asphalt 
and road oils from the crude. The lubricating fractions and 
the asphalt content of the various crudes produced in the state 
vary widely. 
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} STAINLESS AND HEAT RESISTING PIPE AND TUBES 
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---for CRACKING 
STILL TUBES, HOT 
OIL LINES, eZc. 


™ development of so remarkable a series of 
alloys as the U S S Stainless and Heat Resisting 
Steels has been speedily turned to account by National 
Tube Company in its service to oil refining, specifi- 
cally in the 18-8 (18% chromium—8% nickel) alloy. 
NATIONAL 18-8 Stainless and Heat Resisting Pipe 
and Tubes are now available, through a wide range 
of diameters, wall-thicknesses, and lengths, with 
plain, upset, or otherwise formed ends. 


High resistance to corrosion, maximum strength at 
high temperatures, unusual resistance to oxidation or 
scaling, dependable uniformity in structure, strength 
and quality; accurate, controlled heat treatment and 
exceptional ductility are among the virtues of these 
widely adaptable chromium-nickel alloy seamless 
tubes. Economy and durability to a degree never 
before experienced follow adoption of NATIONAL 
18-8 Stainless and Heat Resisting Pipe and Tubes 
for cracking stills, heat exchangers, yg contain- 
ers, tanks, agitators, and other refinery equipment. 


NATIONAL engineers and metallurgists will gladly 
aid in determining the most effective application of 
this alloy for any particular service requirement. Ask 
for booklet, “NATIONAL U S §S Stainless and Heat 
Resisting Pipe and Tubes”’. 


NATIONAL TUBE COMPANY, Pittsburgh, Pa. 


Subsidiary of United States Steel Corporation 





U S$ S$ Chromium-Nickel Alloy Steels are produced 
under the licenses of the Chemical Foun- 
dation, Inc., New York; and 

Fried. Krupp A. G. 
of Germany. 
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*U.S. Bureau of Mines Bulletin 291. 





INTERNATIONAL 
HARVESTER 
Equipment 
Builds the Pipe Lines 
of the Nation 





= mes SS 
Here are two International Model A-S Trucks equipped with winches and 
booms unloading 24-inch pipe and piling it alongside the tracks. 





| TERNATIONAL TRUCKS have figured promi- 
nently in the construction of the most important 
pipe lines in the country. They are relied on by the 
biggest contractors in the business—men who know 
what they want in trucks and who are keen judges 
of truck performance and economy. They recom- 


mend them for the toughest kind of work. 





International Trucks are protected in their daily 


work on the pipe lines, no matter where they are, The International ‘'Six-Speed Special’’ shown here is a popular 


truck for stringing pipe. Hundreds of them have worked on the 
major pipe line projects all over the country. 


by 188 Company-owned branches in the United 
States and Canada. If they should go down, service McCORMICK -DEERING 
and parts are quickly available, thus avoiding costly 
delays. Ask the nearest branch for information about 
International Trucks. Sizes up to 71/,-ton; chassis 
prices as low as $615, f. o. b. factory. 





The McCormick-Deering TracTracTor is built in two sizes 
—Model T-20 and Model T-40. The TracTracTor is the 
most accessible crawler-type tractor ever built. Special dust 
seals protect the bearings of the drive gear and pinion 
shaft, the track rollers, and idler bearings. The oil air 
cleaner removes all dust from the air before it enters the 
carburetor; a fuel strainer removes foreign particles from 





McCormick-Deering Industrial Tractors are found on practically every pipe “pe ; ° 
line right-of-way. This picture shows McCormick Decinge owned ‘te the Ob a- the fuel; and the lubricating oil passes through an efficient 
homa Construction Company, pune “a mile of 10-inch pipe across oil filter hundreds of times during each day’s run. 

the Arkansas River. 


INTERNATIONAL HARVESTER COMPANY 


606 So. Michigan Ave. OF AMERICA Chicago, Illinois 


NTERNATIONAL TRUCKS 
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Paraffin Deposits 


In Small Tubing Removed by Novel Method | 
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ARAFFIN accumulations in small diameter tubing are being easily and quickly 

removed from oil wells in a highly efficient and economical manner by the use ls 
specially constructed paraffin knife. Despite the fact that many operators are, generally 
speaking, using production methods that tend to lessen the deposition of paraffin, the 
accumulation of paraffin bridges within tubing strings is a common problem; conse- 
quently, ways and means of cleaning tubing strings are of much interest to all operators 
in the district. 

The successful operation and simple construction of this paraffin knife have attracted 
considerable attention from field men. It has been extensively used by the Shell Petroleum 
Corporation for the past two months. The tool was designed by George Jackson, farm 
boss, and J. M. McQuarrie, petroleum engineer, with the Shell Cor- 
poration in the Kilgore district. 

The device consists, primarily, of a rod to which are attached a 
number of cutting blades. The rod may be of any size to suit the 
tubing, as follows: 11, 16-inch diameter rod for 1'/2-inch tubing; 
44-inch rod for 1'/2-inch tubing; one-inch for two-inch tubing and 
1'%4-inch rod for tubing more than two inches in diameter. The 
blades are usually of a width '-inch in diameter less than the 
diameter of the tubing. They are brazed into slots cut in the rod 
and may be set at any desired angle. 





For running into the hole, a sinker of six feet or more in length 
is attached immediately above the rod. The sinker provides suf- 
ficient weight to cause the tool to sink against the normal pressure 
encountered in the well. Above the sinker, a socket permits the at- 
tachment of a Halliburton line for the purpose of lowering it into 
the hole. 

The operation of the tool consists of giving the line a jerking 
motion to provide an up-and-down movement to the device. This 
vertical action, together with the angles at which the blades are set 
gives a circular motion, thereby completely scraping the tubing 
face. When a penetration has been made in the solidified paraffin 
accumulation the remainder of the deposit is quite easily and quickly 





removed. 

The oil flow, if the well is a natural producer, then carries the 
hunks of paraffin from the hole. If the well is a pumper, the paraffin 
is ordinarily bailed out. In several of the Shell Petroleum Corpora- 
tion’s flowing wells where the accumulation of wax is frequent and 
rapid, the knife is left hanging in a lubricator in the derrick and 








whenever a pumper is in the vicinity he clamps the oil saver over 
the hole and operates the tool. In this way the paraffin deposit is never 
allowed to become excessive and no loss of production time occurs. 

The smallness of the tool (the rod, without the sinker, is but 
fourteen inches long) makes it easy to move from one well to another, 








thereby allowing one knife to service a large number of wells. 

7 We are*indebted to E. Stanley Durward, chief petroleum en- 
gineer, Shell Petroleum Corporation, Dallas, Texas, for data on this 
interesting tool. 





PBB BBB BPP PPB BBB BBB PPP PPP PPP PP DD DD LP 
Left: Outline drawing of paraffin knife. 


Explanation of Drawing: |. Socket for attaching line. 2. Sinker, or weight. 3. The rod. 4. Cut 
ting blades. 5. View of the tool from top. 6. View from below. 7. Drawing of lower blades. Note 
how they are notched to fit into each other. 
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Preparing Formations for Production 


By WALLACE A. SAWDON* 


TTENTION has recently been focused on the sealing 
effect of mud on productive formations; and the prob- 
lem of eliminating any adverse action such sealing may have 
on both the initial and ultimate production of a well will 
probably be given considerable study by everyone interested 
in rotary drilling. Manufacturers of equipment have general- 
ly met the problem presented to the oil industry with new 
tools particularly adaptable to specific needs. As to the re- 
moval of mud from the faces of wells drilled in with rotary 
equipment, one tool has already been used successfully for 
the purpose in the California fields and, to a lesser extent, in 
other sections of the country. 


At a meeting of the Division of Production of the Ameri- 
can Petroleum Institute held in Tulsa during June, 1932, 
a symposium on rotary drilling fluids was presented which 
dealt specifically with the effect of drilling mud on produc- 
tion. The data incorporated in the three papers’ composing 
the symposium were obtained from men and companies 
actively engaged in drilling operations all over the United 
States and from several foreign countries. These furnished 
accurate information upon which to base conclusions and 
a careful study of the data presented indicated it is the con- 
census of opinion that harmful effects, caused by mudded 
formations can be greatly reduced, and in most cases elimi- 
nated, by the removal of the mud plaster from the face of 
the sand—provided the proper mud fluid is used. 

One of the objects of rotary mud is to keep the hole in 
condition; and this can be done only by depositing a sheath 
of mud on the walls. Probably the only objection to drilling 
in with rotary, however, is removed when means are provided 
to remove the layer of mud which encases the sand; and cer- 
tainly the advantages of control, especially in high pressure 
areas, favor rotary completions 
when rotary tools are used at all. 

The real harm caused by ro- 
tary drilling mud is due to the 
penetration of fluid into the pro- 
ducing zone. Most of this fluid, 
however, is the water that filters 
into the sand before the face is 
plastered with the solid particles; 
and this infiltration can be kept 
down in most cases to a negligible 
amount by the use of well-con- 
trolled mud. It has been found by 
experimental evidence that the 
actual penetration of mud into a 
sand is very slight; but that the 
water with which the mud is 
mixed will penetrate for consid- 
erable distances, varying, of 
course, with the porosity, charac- 
ter of the formation, pressures, etc. 
In tests reported in the above- 
mentioned papers it was shown 
that “little or no mud leaves the 








vwPetroleum Engineer, Los Angeles, Calif. 
.''The Effect of Drilling Mud on Produc- 
tion in California’ by A. C. Rubel. ‘The 
Sealing Effect of Rotary Mud on Productive 
Sands in the Southwest District’’ by Stanley 
Gill. The Sealing Effect of Rotary Mud on 
Productive Sands in the Mid-Continent Dis- 
trict’”’ by C, P. Parsons. 
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Scraper used to cut or underream a hole to twice the 
diameter of the originally drilled one 


bore hole, but that the mud solids are filtered out and are de- 
posited on the sides of the hole.” 


In considering penetration, the partially depleted sands will 
naturally be more readily harmed than will those with higher 
formation pressures. In some tests made by the Humble Oil 
and Refining Company it was estimated for a consolidated 
sand that the penetration of mud was not more than 0.02 
of an inch. In an unconsolidated sand the penetration was 
found to be independent of the pressure applied, but de- 
pendent upon the porosity; and that the depth of mud pene- 
tration in an oil-soaked, unconsolidated sand is less than in 
a water-soaked or dry sand. In any case, except where fissures 
or other cavities take the mud fluid bodily out of the hole, 
the mud itself remains virtually on the outside of the face 
with just sufficient penetration to make it adhere and build 
up a cake which forms a protective coating for the walls of 
the hole. 


The problem of overcoming harmful effects of rotary 
mud on producing zones can, in the majority of cases, be 
solved by using a mud that will quickly seal the walls of the 
hole to prevent infiltration of water from the drilling fluid 
and by then removing the sheath of mud from the face of 
the sand before the well is put on production. Proper control 
of the mud fluid will accomplish the first and, since the pene- 
tration of the solid mud itself is very slight, its removal can 
readily be accomplished by scraping the walls or even cutting 
them down a desired amount before the well is completed. 


Consider first the effect of using the proper mud and 
what obstacles it offers to thorough removal. A comparatively 
thick mud is usually desirable since with it the maximum 
cake is formed in the shortest time. The sooner the mud 
sheath is formed the sooner will water be excluded from the 
producing formation; and it is 
far easier to clean off the face 
of the sand than it is to expel 
water from the formation. 

The properties of a drilling 
mud that are of greatest im- 
portance in securing an ade- 
quate sheath are high viscosity, 
high concentration of colloidal 
material and low content of 
sand or similar foreign matter. 
These affect the thickness of 
the sheath as well as its effec- 
tiveness in sealing and the time 
consumed in formation. A 
thick cake of mud is not only 
unnecessary, but also undesir- 
able, and a thin cake properly 
formed is just as effective as 
one that would interfere with 
operations because of its re- 
duction of hole diameter. 

Some interesting results on 
the effect of pressure on the 
amount of penetration and 
cake thickness have been re- 
ported by the Production En- 
gineering Research Department 
of the Humble Oil and Refin- 
ing Company. These show a 
negligible penetration when 
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G-E GEAR-MOTORS 


The low speed you require 


for Slow-Motion Pumping 
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OU can obtain the maximum economy of slow-motion 
pumping of stripper-type wells — greatly reduced power 





consumption, low maintenance, and low installation charges 
—by using G-E GEAR-MOTORS to give you the correct 
pumping speed. A complete line of efficient, compact, econom- 
ical G-E GEAR-MOTORS is now available to give you the 


required low speed direct. 
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The G-E GEAR-MOTOR combines the advantages of a 
normal-speed motor and efficient, internal.helical gearing, built 
into a single, compact unit that delivers the full rated horse- 
power of the motor at the output shaft. This single unit is 





easily handled and economically installed. Totally enclosed, 
accurately cut gears, bathed in oil, contribute to low mainte- Gil quaventen, qegted of dutgun fio tury tom gach 
nance and long life. 


STANDARD 3-PHASE RATINGS 


G-E GEAR-MOTORS are available in a wide range of motor tea 
3/4 to 75 hp.. 600 to 13 rpm. 


ratings and speed ratios, in polyphase, single-phase, and 

: . i , ‘ Other speeds : senpower ratings cz ished 
direct-current types Complete information can be obtained - ther speeds and horsepower ratings can be furnishe 
f | “ C-E aal ff G-E M Deal on request. Speed adjustment can be obtained by 
rom the nearest G-E sales office or G-E Motor Dealer, or selecting a motor with the necessary _ electrical 
from General Electric Company, Schenectady, New York. characteristics. 
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using 74.8 pounds of mud with a colloidal content of 18.5 
per cent, a sand content of 15 per cent and a viscosity of 
only 3.5 centipoise in a sand core from a well in the Kil- 
gore District, East Texas, at pressures ranging from 20 
pounds to 480 pounds per square inch. At 1,300 pounds the 
penetration was estimated at 0.02 inches. The thickness of 
the mud cake formed, however, was only 3/16-inch at all 
pressures; but the thickness of the cake was governed sole- 
ly by the character of the mud and not by pressure. 


The mud plaster is formed as the water filters out and 
leaves a deposit of solid material on the face of the forma- 
tion. When this plaster gets impervious to water passage, it 
no longer lets the water from the drilling fluid through and 
therefore does not further build up on the walls of the hole. 
Mud rich in colloids will form a thin, effective plaster 
quicker than a fluid devoid of colloids; and the colloidal 
content of the mud is probably the most important factor 
in sealing the walls. 

With damaging water excluded from the formation by 
the mud sheath, it only remains to remove the 


pany frequently has to provide for flows of from five to 
twenty barrels ef oil an hour while scraping. Blowout pre- 
venters permitting rotation and the vertical movement of the 
kelly under pressure are provided together with a flow bean 
on the outside of the casing to restrict the flow or, if neces- 
sary, to shut in the well. Oil, however, is used for circula- 
tion; but as it becomes light and gassy it is changed with 
cold gas-free oil, with such changes being made as often as 
necessary. 

The scraping of the walls below a string of casing is, of 
course, an under-reaming operation. The tool cited above is the 
Baker rotary hydraulic expansion wall scraper, manufactured 
by Baker Oil Tools, Inc., Huntington Park, Calif. With a 
well drilled in ready for completion, any danger to be incurred 
by running an ordinary under-reamer is going to be avoided. 
The simplicity of construction and design of the hydraulically 
operated expansion wall scraper fortunately provides a safe 
means of under-reaming under adverse conditions. No failures 
of the tool have yet been reported and, although it has been 
used under about every kind of operating con- 





thin plaster from the face of the producing 
zone to complete the well. High-pressure 
sands will, of course, force the mud from the 
face when the well is brought in. It is ques- 
tionable, however, whether wells that have 
sufficient gas pressure to flow without exces- 
sive force will thoroughly clean the mud from 
the wall in the productive zone. It was 
brought out in one of the papers mentioned 
above that “it must be assumed, in the light 
of drilling experience, that it must take con- 


from the wall of the hole and expel the water 
from the sand than to put it there.” It is 
safe to say that any work than can be done 
in a flowing well to insure the complete re- 
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dition, only the normal wear of the b!ades has 
been found to accompany its use. 

The range of the cutting blades /s also great 
and provides for increased hole diameter of 
several inches when desired or necessary. For 
deep cutting into the walls, the scraping is, 
of course, done by stages with longer blades 
replacing the shorter ones when the latter have 
completed their work. 

The construction and operation of this tool 
are practically self-evident in one of the ac- 
companying illustrations. The blades are ex- 
panded upward by the pump pressure and cut 
their way into a horizontal position by means 
of regular drilling procedure. They are kept in 
this position as soon as it is attained by the 


moval of the mud from the face of the pro- shoulder formed in the formation and then cut 
ducing formation will be warranted. : face of Or/ off the amount of side wall that is within their 
oe fmt pe ao a 
The manner of removing the mud sheath in part c extended gauge. Circulation with the requisite 
- . . Oy = drilling fluid is maintained during the scraping 
has been given considerable attention and fur- aS or Cut OF wn 8 
. . : S operation. 
ther study will be given to the matter by YY P 
; aS The blades of the wall scraper are kept closed 
operators throughout the country where ro- NG “isle 
es es : , Ave when running into the hole by means of a 
tary drilling is being practiced. It is felt that + "iain ae aap Ses ial Ril 
failures have arisen mainly through an incom- “5. (Marizonto! Scole re ee or ea eee eer er 


plete removal of the mud walls. Washing has 





Greatly Distorted) 


the purpose while circulation pressure is not 








been done to a considerable extent, but the 
wall formed by a drilling mud has been found 
dificult to wash off, regardless of its thickness 
or the pressure applied to it. 


The scraping of the sand appears to be the 
most effective and certain method of removing the mud 
solids that encase the productive sand and which have 
prevented deleterious infiltration of water into the forma- 
tions. The process used by one company in California which 
has been using this method successfully is, in general, to 
drill to the full depth desired with mud fluid in the usual 
manner. The mud is then replaced with oil as the circulating 
medium. The entire face of the producing zone is then 
scraped with a rotary hydraulic expansion wall scraper using 
oil for circulation. The scraper is set to scrape off any de- 
sired amount of wall and usually cuts from one-half to one 
inch, thus making certain that all the mud cake is com- 
pletely removed. 

In high pressure sands the wells often attempt to blow 
in while being scraped. Also oil cannot be used with safety 
in such cases since it will absorb gas from the producing 
zone and will be reduced in specific gravity. The lower 
sands of the Dominguez Field in California present such 
conditions and the method there used by the Un‘on Oil Com- 
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The mud sheath should be 

removed from the face of 

the sand before oil string 
or liner is run 


being applied. 

Access to operating records covering hun- 
dreds of runs has revealed the ability of the 
wall scraper to do much more than scrape the 
mud coating from the side wall of the well. 
The tool has sufficient strength to provide the safety neces- 
sary for reaming a substantial portion of the formation, no 
matter how hard it may be. An observation of the blades 
recently used in a General Petroleum well at Long Beach 
indicated that the 52-inch hole was expanded to 11 inches 
in diameter with one run of the tool. Where deep cutting 
into the wall is necessary, however, it is frequently advan- 
tageous to cut off the wall by stages, using longer blades for 
successive runs until the desired size hole is secured. The 
character of the formation will naturally govern this, but 
by such cutting a greater productive area of the soil sand 
can be exposed. The use of larger sizes of liners will also be 
permitted; or better clearance for the liner of the intended 
size can be secured. The removal of the mud plaster after it 
has served its purpose in drilling in a well is, of course, a 
mere scraping operation but any desired increase of the hole 
diameter can be obtained with the tool here described in pre- 
paring a producing zone for production. 
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Improvements in Gate Valve 

OQ of the more significant improvements in gate valve 
construction has just been announced by the Shand & 

Jurs Company of Berkeley, Calif. 











The many new principles used have brought about a radi- 
cal departure from ordinary conventional types. 

One of the important features is that the bronze disc is 
installed through the flow passage, doing entirely away with 
the old style bolted or threaded bonnet. Two sets of opposed 
threads operate to lift the disc twice as fast as the stem and 
with half as many turns as in ordinary valves. The disc is 
of the self-aligning type and the disc seats are integral with 
the flanged or threaded ends. Lapping of seats is easily accom- 
plished. 

The valve is very light; weighing but six pounds for alumi- 
num and thirteen pounds for bronze construction in the two 
and one-half-inch size. Such lightness has many advantages 
for tank-truck or suspended uses in plants and buildings. 

Many connection arrangements can be made with the 
same valve by means of the interchangeable feature. For ex- 
ample: both ends can be flanged, or both threaded with either 
male or female threads; one end can have flange while the 
other has standard male fire threads with chained cap. 

Other information regarding application, etc., can be ob- 
tained by addressing the company direct at 925 Carlton, 


Berkeley, Calif. 





Huf Supersize Pump 


Mong Huf Supersize Pump, for 21-inch tubing, was built 
to meet the demand for a capacity insert type working 
barrel. It is a complete unit run in and pulled out of the 
well on the sucker rods. 

The outer tubing with upper valve and lower bushing is 
the moving part of the pump. The outer tube is maximum 
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size—two inches inside diameter. It is eleven feet six inches 
long which provides for a nine-foot stroke. 

The plunger valve is stationary and is connected to the 
hold down connection by steel plunger tube. The plunger 
valve is fitted with oversize Steelex seat with ball. It js 
packed with composition cups and a section of special lubri- 
cated flax packing. The cups are inverted. As the packing 
wears, the spring pressure and the fluid pressure keep it 
expanded to the wall of the outer tube. 

The upper valve is close to the ball and seat, in plunger 
valve on the completion of the down stroke which prevents 
gas lock. With the locking arrangement the pump will lock 
at either the extreme end of the upper stroke or the ex. 
treme end of the down stroke, which provides means of 
making up sucker rods, should they part; or to unscrew rods 
if the occasion demands. 

This new pump is the product of The Charles N. Hough 


Manufacturing Company, Franklin, Pa. 


Ofeco Split Wire Line Stuffing Box 
Dien Ofeco Split Wire Line Stuffing Box has been developed 
to meet the increasing demand for an oil saver to be used 
in connection with tubing for swabbing wells into produc- 
tion. The Ofeco box has been exceedingly popular in the 
East Texas field, and has been found equally as valuable in 
cleaning out work. 








This box, being split in two sections, can be placed quickly 
around the line, closed and screwed into the collar. The pres 
sure on the rubbers is applied by hand-operated adjusting 
screws on each side of the box. Rubbers may be quickly re- 
placed and can be obtained in all wire line sizes. The box 


made in all tubing sizes. 
For further information write Oil Field Engineering Cor- 
poration, Fort Worth, Texas. 
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Tapered 


TIMKEN © 
EQUIPPED 


100 H. P. 


For Moderately High Pumping Speeds 


A heavy duty, compact, depend- 
able Power of the double-crank, 
overpull type, based on correct 
engineering principles incorporated 
with years of manufacturing ex- 
perience in the production of pump- 


ing powers and reduction gears. 


Generously proportioned helical 
and spiral bevel gears insure quiet, 
enduring service... Timken Tapered 
Roller Bearings used throughout... 
totally enclosed gear-driven pump 
supplies a flood of filtered lubri- 


cant under pressure to all parts. 


Bulletin No. 1032-A containing complete details will be sent 
free upon request. 


THE NATIONAL SUPPLY COMPANIES 
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Hydrogenation Apparatus 


F psec line of apparatus for hydrogenation at high 
pressures and temperatures, on a laboratory or semi-works 
scale, is being manufactured by the American Instrument 
Company, 774-776 Girard Street, N. W., Washington, D. C. 





A hydrogenation assembly includes the pressure auto-clave, 
heating jacket, motor-driven shaker, and all necessary high 
pressure fittings, gauges, etc. 

The high pressure equipment used in this apparatus is the 
Aminco Super-pressure Equipment, a complete line of which 
has been on the market for many years. 


Autoclaves are designed for use at pressures up to 15,000 


pounds per square inch, and at any temperature up to 752 
degrees F, 


Bulletins on Aminco Hydrogenation Equipment or Aminco 
Superpressure Equipment will be sent on request. 





Fully Compensated Flow Instrument 


5 in NEILAN Company, Liéd., (Division of Mason Regu- 
lator Company), Boston, Mass., manufacturers of auto. 
matic control equipment, announces the perfection of an im- 
proved line of flow control instruments. These Neilan con- 
trollers are characterized 
by the advanced Neilan 
Volu-Pressure Compensa- 
tor, which irons out pulsa- 
tions without any loss in 
sensitivity. Due to this sim- 
plified compensator, it is 
an easy matter for the 
average plant operator to 
obtain any degree of com- 
pensation that is required. 

Another distinct feature 
of these Neilan flow con- 
trollers is the ease with 
which they may be changed 
from one differential range 
to another. The high and 
low pressure mercury pots 
have been replaced by two 
concentric stainless steel cylindrical tubes. New differential 
ranges can be readily obtained by inserting new cylindrical 
tubes of the proper diameter. This provides conversion at a 
minimum expense while the stainless steel eliminates the pos- 
sibility of inaccuracy due to corrosion. 








There are a number of other advancements embodied in 
these new Neilan Flow Controllers, full particulars of which 
may be had on request to the manufacturers. 





Four-Speed All Gear-Driven Draw Works 


— TuRNEY four-speed all gear-driven draw works has 
recently been completed and set up in the yards of the 
Vernon Tool Company, Los Angeles, Calif., for demonstra- 
tion purposes. While it is the first machine of this type manu- 
factured, and radically different from conventional draw 
works, it is not new in principle. 

H. L. Turney, designer and builder of the ma- 
chine, has been prominently identified with the 
manufacture of heavy machinery for many years; 
and especially with heavy logging machinery. 
Many of the principles involved in heavy logging 
machines are embodied in the new Turney draw 
works; such, for example, as the patented speed 
changing feature. 

The variable speed features permits the operator, 
or driller, to change the speed of the drum in- 
stantly to a higher or lower speed while under full 
load and with the engine running at high speed. 
This is accomplished by a series of specially de- 
signed air-operated clutches which are controlled 
through one control valve. 

The drum is equipped with special designed type 
of air-operated “post” brake, controlled by a Westinghouse 
air valve, making it possible to apply or set the brakes with 
a variable air pressure of from a few pounds to full tank pres- 
sure. The line speed of the drum is variable from 300 feet 
per minute in low gear to 2200 feet per minute in high gear. 

The table drive is equipped with air-operated band clutches 


of the same type as used in the transmission, and can be re- 
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versed instantaneously under full speed and load. The speed 
variation of the table is from 15 r.p.m. to 150 r.p.m. 
Cut-steel gearing is used throughout the machine. All shafts 
run in large roller bearings. 
The machine set up on the grounds of the Vernon Tool 





Company is designed for deep drilling, and is powered with 
a 350 horsepower Waukesha natural gas engine, although 


either steam, electric or Diesel power may be used. A 
smaller unit for shallower wells will be produced in the 
near future. 

Detailed information regarding the machine and its opera- 
tion may be obtained by addressing H. L. Turney, 2740 East 
Thirty-seventh Street, Los Angeles, Calif. 
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and Leave ’em 
with Vietaulie 
Couplings 


Couple your flow and lease lines 
with Victaulic Couplings. Even 
lease workers who are inexperi- 
enced with this type coupling, set 
speed records every day in hook- 
ing up all sizes of pipe. The only 
tool needed is a speed wrench. 


For ease and speed of assembly, 
leak-proof service and complete 
salvage value there is no sub- 
stitute for Victaulic Couplings. 





* * * 








VICTAULIC 
DISTRIBUTORS 


HANLON-WATERS, INC. 
Tulsa, Oklahoma 
BELL & GOSSETT CO. 
Chicago, Il. 

R. J. CROZIER CO. 
Philadelphia, Penn. 

MeJUNKIN SUPPLY CO. 
Charleston, West Virginia 
H. D. FOWLER CO. 
Seattle, Washington 
CASE HARDENING SERVICE CO. 
Cleveland, Ohio 
DUCOMMUN CORPORATION 
Los Angeles, California 
INDUSTRIAL SUPPLY CO. 
Salt Lake City, Utah 
PETERSON COMPANY 
Denver, Colorado 
NEVILLE & CLEARY, INC. 
Atlanta. Georgia 
COLONIAL SUPPLY CO., INC, 
Pittsburgh, Penn. 
MERRITT M. STONE CO. 
St. Louis, Missouri 
F. S. VAN BERGEN 


Minneapolis, Minn. 


Victaulic Couplings are available in all sizes 
from 34" up for vacuum and pressure—for steel, 
wrought-iron and cast-iron pipe. Mail coupon 
below for descriptive bulletin. 
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Wright Well-Pressure Gauge 
HE WRIGHT well-pressure gauge is a recording type gauge 
for use in measuring pressures in oil and gas wells. The 
instrument consists of the gauge section and the nose piece 
in addition to the charts. If desired the operator may use the 
Wright thermometer section and the bailer section. When 
these two additional sections are used, the 
instrument will not only secure the pres- 
sure and total depth, but will also give the 
operator the temperature reading and a 

fluid sample in a single operation. 

The gauge section consists of a specially 
constructed Bourdon tube spring gauge 
mounted horizontally within the case. The 
pointer arm describes a horizontal place 
above a paper-board recording chart. The 
pointer arm itself is turned downward as 
a needle point at the outer end. As the 
pressure is exerted the needle traverses an 
arc near the outer rim of the chart. 

Suspended upon a vertical coil spring 
above the pointer arm is a circular weight 
which upon jerking or suddenly stopping 
the instrument, falls by momentum upon 
the down-turned needle point and makes an 
imprint upon the paper chart, marking the position of the 
pointer arm at any pressure. Translation into pounds per 
square inch is accomplished by noting the angle of move- 
ment of the point arm. 





The opening in the Bourdon tube is connected through to 
the bottom of the section upon which it is mounted. The 
section below has a small recess which opens through six holes 
to the fluid in the well. Fluid pressure is transmitted by this 
means to the gauge assembly which is contained within a 
pressure-tight chamber. This chamber is formed by the cap 
section which fits over the gauge assembly and makes the 
only joint which must be absolutely pressure-tight. 

The topmost section, the nose-piece, provides a means of 
attaching a Halliburton measuring line, by which means the 
instrument is lowered into the well. 

This new well-pressure gauge device has been developed 
by Harry F. Wright, 510 Commercial Building, Tulsa, Okla., 
and additional and full details of this new instrument may be 
secured by addressing him at the above address. 





Stub Taps With Square Shanks 


IT order to make its “Stub” Taps available for all automatic 
tapping machines, the Greenfield Tap and Die Corpora- 
tion, Greenfield, Mass., will henceforth supply them with a 
square on the end, instead of with plain round shanks. This 
will not prevent their effective use in ma- 
chines which are equipped with chucks or 
collets for plain round shank taps, but will 
make them suitable for the machines which 
drive by the shank and square. There will be 
no change in price, and until further notice 
taps with plain round shanks will also be 
furnished when specified. 

“Stub” Taps are supplied in machine screw 
sizes, and have been extremely successful in 
automatic tapping machines which run at 
high speeds and operate on small parts. The 
“Stub” Tap, designed primarily for tapping 
in thin metals, has a short thread section and 
taper flutes, which for through tapping gives 
it a rigidity and strength that causes it to 
have unusually long life. 








HeGESSTS ET TEE 


_ 





58 


Ring Type Packer 


_—— more than three years of testing and proving under 
the most difficult field conditions possible to encounter, 
The Lane-Wells Company is introducing an improved “Ring” 
type packer, designed and constructed in a radically different 
manner from any previous types. 

Perfect sealing is secured by the use of five praghite-treated 
rings, constructed of many plies of heavy fabric surrounding 
a rubber core. The graphite-treated rings are said to release 
readily even after as long as four years in the well. 

Another feature of design is the large circulation clear- 
ance between the packing rings and the body of the packer, 
which speeds up running-in and coming-out operations. The 
non-collapsible body also has an appeal to petroleum engineers, 

A 16-inch packer was recently set at a depth of 4,200 feet, 
in 80-pound rotary mud, and with atmospheric pressure be- 
low the packer, successfully carried a load calculated at 
424,798 pounds. A complete seal-off was secured, and the 
packer easily removed without damage to either the casing 
or the packer. 

Illustrated, descriptive literature is available from the man- 
ufacturers, The Lane-Wells Company, 4439 Santa Fe Ave- 
nue, Los Angeles, Calif. 





Explosion-Proof Control 


a: air-break type of direct current explosion-proof, 
across-the-line, manual control, approved and rated 
“Permissible” by the U. S. Bureau of Mines, has been an- 
nounced by Cutler-Hammer, Inc., 415 North Twelfth Street, 
Milwaukee, Wis. : 

These two-pole 
starters have thermal 
overload and low-volt- 
age protection and are 
rated four horsepower 
at 230 volts, and five 
horsepower at 550 
volts. A main line fuse 
is built directly into 
the case which is made 
of cast iron and has a 
screwed-on cover. The 
overload when tripped 
is reset by the outside operating lever. 








U. S. Thermo Meter Company Handles 
Bassler Meters 


prema sales for the American Liquid Meter Company, 
manufacturers of Bassler Liquid Meters, have now been 
taken over by the U. S. Thermo Meter Company of Los An- 
geles, Calif. Bassler Meters are well known to the industry at 
large and have been manufactured and distributed through- 
out the majority of the oil producing sections during the past 
five years. 

The new organization, headed by A. J. Rogers, president, 
is particularly interested in the development of the Bassler- 
U. S. Thermo Meter. It is the only volumetric meter that 
can *be converted to the 60 degrees F. basis, as it controls 
patents on all thermostatically operated measuring devices. 

The recent agitation relative to metering petroleum prod- 
ucts on a thermostatic, as well as volumetric basis, has opened 
up what the new company considers a definite market for 
this type of meter. 

Bassler meters are furnished for production, pipe line, re- 
finery, tank wagon, dehydrator, gasoline pump and oil storage 
use. Each type has advantages and features which make it 
cutstanding for its particular purpose. 
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Real East Texas Eeonomy 


Foresighted producers in East Texas are settling the power ques- 
‘ I q 


tion now for all time. Even East Texas wells must eventually be 


pumped, and to install electric pumping units now is to forestall 


emergency. 


Emergency makeshift pumping methods are always expensive. 


Electric power for pumping is real economy in East Texas. And 


real efficiency. Here, boiled down, are .. . 


10 Reasons Why Electric Power 


It costs only 1/5 to 1/3 as much to equip a well 
with electric pumping equipment as it costs for 
other equipment serving the same purpose. 


Electric drive reduces labor needed per well, re- 
leasing man power for other duties. 


Electric drive is safer. Less hazard to men and 
equipment. Less likelihood of damages to pay. 


Electric power goes to work with one push of the 
button. Clean, easy to handle, always adequate 
to the job, never any waste. 


Electricity performs every power job on the lease, 
large or small. Exactly the amount of power 
needed for any job always there, and under ac- 
curate control. 


An electric motor has one moving part and two 
bearings. Almost no maintenance. 


Wells pumped by electricity are shut down less 
frequently than wells using other power. 


Electricity is the most efficient known power for 
pumping wells, and efficiency is necessary to 
profit in oil today. 


One bill for electric power makes accurate rec- 
ords easy. Eliminates countless bills for repairs, 
maintenance, parts, special labor, damages, etc. 


Total overhead per barrel of oil lifted is always 
lower when electric power is used. 


SOUTHWESTERN 


GAS & ELECTRIC COMPANY 
General Offices: Shreveport, La. 


NovemBer, 1932 


ELECTRIC POWER FOR PUMPING 


Makes Mloney for Producers in East Texas 
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ONE TYPE OF WATER MINE - WATER SUPPLY pipe 
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VICTAULIC COUPLINGS 1F DESIRED 
terms, a water mine con- VALVE oH la - es bias LAN 6 
sists of a large number of short I \ rr Le 
wells drilled upward or horizon- § | i | al t ! Le a 


tally, all wells leading by gravity }_——_-—— > ae 
into one large directly connected E===— ee ~~ 
centrifugal pump. Such a mine 
may produce as much water as a dozen, fifty, a hundred, or This header leads to a centrifugal pump which may be within 
even two hundred, wells on the surface. the tunnel itself or in the shaft at a point near the water 
A dozen different types of mines are available, each for a table. Often it is desirable to operate the mine as a “wet” 
different given set of conditions. There is practically no instal- installation, the pump being installed near the water level of 
lation, however, except in extremely difficult places, that does the ground. 
not pay for itself in money saved the first year. Each mine well may be disconnected and treated indi- 
In a water mine, instead of drawing all water to be pro- Vidually like a surface well without affecting the other mine 
duced by one pump to a central point, possibly fifty or more Wells of the system. Whenever a larger supply of water is 
mine wells draw the water from the immediate area where <esired the tunnel is extended and additional mine wells are 
it is found, with almost an imperceptible increase in the rate @riven upward into the water sand. A pump may be installed 
of flow. Therefore, sanding up is not a problem to be en-  t@ collect any sand carried in the water. 
countered in a properly installed water mine. If there is Most water mines have been installed at a depth of from 
already an underflow, a line of mine wells across the under- twenty-five to sixty feet, although some are several hundred 
ground channel at right angles to the direction of flow simply feet in depth. The shallow mines, of course, are installed to 
recovers the water already moving naturally through the sand operate surface deposits, but deeper mines often recover the 
and delivers it to the surface. water from sandstone or unconsolidated sand having above 
If it were possible for a mine well to become sanded up, a 't impervious layers of rock. In such cases a vacuum may be 
stream of water may be forced into the mine well under applied to take care of peak loads. The capacity of water 
pressure sufficient to carry the fine material many feet away nes has been as low as 200,000 gallons per day, this being 
where the velocity of incoming water never could be great the amount required. Larger mines, particularly for municipal 
enough to again bring the sand to the mine well screen. This and irrigation use, may produce as high as 15,000,000 gallons 
leaves a permanent gravel lining around the mine well. daily. The only practical limit, however, to the production 
The processes used in the mining of water were first intro- of a mine is the quantity of water available in the sand and 
duced to the oil industry as the “Ranney Processes” perfected the flow desired. , oe lly 
by the Standard Oil Development Company, which now owns The time required to complete an installation is usually 
all the patents, to use which an exclusive license has been about thirty days, but obviously, where deep shafts must 
granted by Standard to The Water Mining Corporation. There sunk, this period may be considerably extended. One type ¥ 
are at least a dozen variations and adaptations of the fluid- "© however, in cases of emergency, may be meena 
mining methods applicable to the production of water. The producing 2,000,000 gallons of water daily within a week, 1 
particular adaptation in each case depends upon the given the location is favorable. 




































































set of conditions encountered. For example, some mines are Mining for was © que —. from Alle “ 
. . ° ‘ e . ‘ > ’ . ~ . > q ss expe re d e 
installed in a horizontal plane while in other mines the mine The installation is much simpler and less expensive and, 

wells are drilled vertically cause water flows more readily from the sand, much less de- 


; velopment work is required. While oil is irreplaceable, the 
The type most generally known and almost universally P as isa 
; ; ? supply of water is replenished every year. The ideal water 
successful consists of a shaft sunk to an impervious bed be- Sa . ee al 
; . mining location should have a large supply of water store 
low the water-bearing sand, a tunnel driven under the sand. as ' ts 
. neene in the ground at the mine site to carry through a dry season. 
at right angles to the direction of underflow and a large num- : sad 
: : This storage is often greatly underestimated. 
ber of mine wells driven upward into the water sand from Ataglte “ ; an 
. - . Investigation leads to the belief that almost any drilling 
the tunnel. Each mine well is lined with a screen of proper 


; ; . field in the country and practically every refinery location 

size and length, which connects to a header in the tunnel. ; by Ses . osimemenaliila 

cuamiinns may be supplied with an abundance of water at a reasona 
yrPresident of The Water Mining Corporation, Tulsa, Oklahoma. cost. 
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THIS IS THE 
AXELSON STAR 
TYPE PUMP... 


It meets varied pumping conditions 
where the use of an insert pump is 
advisable. A traveling tube type 
pump, it may be installed with the 
rods. Cups on the bronze plunger 
are inverted, permitting free action 
of the tube on the down stroke. 
The working valve is larger than the 
standing valve. This feature, to- 
gether with a perforated bottom 
nut, permits the fluid to surge in 
and out with each stroke, reducing 
the possibilities of sanding up. 
Furnished with honed tube where 
desired. 
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Changing 
A PUMP 


Saved $59.18 
PER DAY 


HAT'S HAPPENED to every other 
superintendent must have happened 
to you. During the forty years in which 
we have served the oil industry, our representatives have prob- 
ably called on you. They may have suggested changing a pump 
in some particular field. 

Being a perfectly normal superintendent, you did one of 
three things. One,—you cussed them for suggesting such an 
idea and perhaps asked them if they thought they knew as much 
about your wells as you did. Two,—you listened. You changed 
as per suggestion. Nothing phenomenal happened and you 
cussed them for over-selling you. Three, — you listened. You 
changed. The well's production jumped 30 barrels per day and 
you cussed them for not telling you about it sooner. 

Having read this far, you are probably wondering what all 
we are leading up to. Just this—We are not trying to just 
replace other makes of pumps with Axelson, or old Axelson 
Pumps with new ones. Axelson representatives are conscien- 
tiously trying to increase the effective production of your well 
and every other well that's on the pump. 

Maybe the suggestions they make involve increased barrels 
per day. Perhaps longer pumping life. Or, again, they may in- 
volve operating savings. Regardless of what the idea may ac- 
complish, the reason behind it is a sincere desire to be of 
service. 

Two months ago Fred Winch* over at Seminole put in an 
Axelson 2!/." x 10”. Last month he wrote us a letter showing 
how that pump had saved him $59.18 per day. 

You may not know Fred Winch, or you may not agree with 
him, but we are sure you would be interested in his report. It 
is one of the 67 new reports which we have just prepared on 
economical pumping. We will bet you a new hat that you won't 
disagree with all of them. May we send them to you? 





* Fictitious names. 


AXELSON MANUFACTURING CO. 


P. O. Box 710, Vernon Station, LOS ANGELES 


TULSA NEW YORK 
30 Church Street 


Mid-Continent Representatives 


Great Northern Tool & Supply Co. Norvell Wilder Supply Co, 
Frick-Reid Supply Corporation 


ST. LOUIS 
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Draw works in use in conjunction with the electric equipment. At the left-hand side of 
the picture note the handiness of the control wheels. 


HE outstanding development in the application of elec- 

tric power for rotary drilling purposes during the past 
year or more has been in use of direct-current generated at 
the rig. In this connection, a recently installed hook-up used 
by the Arrow Drilling Company of Tulsa, Okla., is of ex- 
treme interest. The equipment being used on this test is of 
the largest and most modern designed for the generation and 
utilization of power, and employs a hook-up combination that 
provides remarkable speed and power flexibility for conduct- 
ing various drilling operations. 

The direct-current equipment has been placed in a rig 
built on the site of the Stanolind Oil & Gas Company’s No. 1 
Kolb test, in section 33-20-2w, two and one-half miles south- 
east of the Wentz et al’s Community-Wolff producer that 
recently opened the new Perry oil field in Noble County, 
Okla. Its important location and the fact that it is the first 
application of direct-current power to rotary drilling in the 
state has naturally caused it to 
attract much attention from 
drilling contractors of this ter- 
ritory, while its advanced equip- 
ment and power delivery is cre- 
ating interest throughout the 
drilling branch of the industry. 

Previous installations of direct- 
current electrical drilling equip- 
ment have been confined to Cali- 
fornia and South Louisiana fields. 
They have been very satisfactory 
in operation and their perform- 
ances have demonstrated flexibil- 
ity and smooth acceleration. Two 
systems have been developed for 
the application of direct-current 
power, namely, the differential 
generator system, in which the 
generators may be electrically 
connected in parallel to operate 
shunt-wound motors, or the 
shunt generator system, by which 
the generators are electrically 
connected in series to operate 
compound-wound motors. 


The direct-current power for 
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the Arrow Drilling Company’s operations 
is made at the rig by two generating 
units. Each of these two main current 
generating plants consists of one 375. 
horsepower 8'/, x 8'/2, six-cylinder Wau- 
kesha engine, direct connected to a 140- 
K. W. differentially compound-wound di- 
rect-current Allis-Chalmers generator and 
to an auxiliary 40-K. W. shunt-wound di- 
rect-current generator of the same make. 
Due to the drooping-voltage characteris- 
tics of the generators, they automatically 
protect the engines against any overload 
that might inadvertently be imposed 
upon them. 

The hook-up provides for full Ward-Leonard or variable 
generator voltage feed control. The control is mounted in 
heavy steel-sheet cabinets alongside the generators and en- 
gines, and is controlled by the master control panel that is 
conveniently located on the derrick floor. 

This control scheme is very flexible and allows interchange 
of generator and motor circuits with a minimum effort on 
the driller’s part. At the same time, the set-up of the main 
generating plant places at the disposal of the driller a wide 
variation in revolutions per minute and horsepower ratings 
te meet all speed and power requirements, which is really the 
outstanding operating feature of the equipment. 

The flexibility of the control is such that one combination 
can readily be used for drilling and mud pumping and the 
other for hoisting, thus the drilling and pumping can be done 
with one engine generating unit and the hoisting on two units, 
which will speed up coming out of the hole and still main- 





Motor-driven slush pump 
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tain the economy of the single engine operation for 
drilling and slush pump operation. 

It is estimated that 75 per cent of all power re- 
quirements for drilling this test will be taken care 
of with the use of only one of the generating units. 
The combination used on a single engine generat- 
ing unit is for the drilling motor to secure its 
power for rotating the table from the 40-K. W. 





auxiliary generator and the slush pump motors 
to be operated by the 140-K. W. generator. This 
permits independent speed control for the mud 
pumping and rotating machinery, and gives pro- 
tection against a shutdown due to a breakdown in 
power. 

While all operations can be handled readily on 
one engine unit, control switching is such that 
both of the engine generating units may be operated 
in combined power where more power and speed 











are desired. With this combination in use, the Emsco A view of the 400-horsepower drilling and hoisting motor, the gear unit and 


table is rotated by the drilling motor, which is 

powered from both of the 40-K. W. generators con- 

nected in series,and the mud pump motors secure their current 

from the two 140-K. W. generators also connected in series. 
When hoisting, the hoist motor secures its power from the 

140-K. W. generator—unless lifting an unusually heavy load, 

when the two larger generators may then be utilized as com- 
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bined power. The hoist, or drilling, motor is a 400-horse- 
power, 350-volt, 1000 r.p.m. enclosed type, pipe ventilated 
Allis-Chalmers motor and is the largest motor yet to be used 
in the oil fields as a drilling prime mover. It is connected to 
an Emsco H-54 drawworks through a Falk continuous tooth 
herringbone gear unit. 

Two 275-horsepower, 935 r.p.m. enclosed type pipe venti- 
lated Allis-Chalmers motors transmit power to the 74 x 20 
Gardner-Denver slush pumps, for mud circulation purposes, 
by means of Texrope drives. 

All motors and the control on the derrick are arranged for 
explosive gas conditions, the motors being designed for forced 
ventilation when totally enclosed and the control is built 
in explosion-proof enclosures. 





This picture shows the direct-current generating plant. The two smaller units in from the larger 
engines are the exciter and auxiliary powers. Note how the equipment is mounted on 
heavy skids and its compact arrangement 
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the control panel being used on the Kolb test 


Two separately driven exciter and auxiliary units are fur- 
nished with the installation (one a spare). This insures a 
steady voltage, without the use of a voltage regulator, for 
lights, auxiliaries and excitation. This advantage is not pos- 
sible where the exciters are driven by the main engines be- 
cause they vary considerably in speed. Further advantages of 
separately driven exciters are that lights and auxiliary power 
are available without running the larger main plant. This is 
very advantageous when setting up the rig, since lights are 
available before the main plant is installed and also in case of 
a shutdown of the main plant for any cause whatsoever. 

The drilling contractors have installed all of the equipment 
as compactly as possible. Each main generating unit is sepa- 
rately mounted on heavy steel skid bases, as are, also, each 
exciter unit, the control house and control board, the slush 
pumps, the gear unit and each electric motor. 

The design of the hook-up was made by the Allis-Chalmers 
Manufacturing Company, Milwaukee, Wis., in conjunction 
with the Waukesha Motor Company, Waukesha, Wis., and 
the C. F. Camp Company of 
Tulsa, Okla. 

Actual drilling operations on 
the test were started late in Oc- 
tober, with six and five-eighth- 
inch Youngstown drill pipe and 
Hughes Tool Company bits mak- 
ing the hole. Some other equip- 
ment being used on this rig in- 
cludes an American Steel Derrick 
Company angleiron and relegged 
derrick, Emsco crown block and 
76-inch traveling block, Emsco 
B-6 swivel, Wilson two-step ro- 
tary,tongs, Martin-Decker weight 
indicator-and Fast couplings. The 
well will be drilled to the Wilcox 
sand, expected at about 5200 
feet. 
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made NATIONAL 
Americas Standard Drill Pipe 


ore the drilling of the first rotary well to 
the development of the latest field, con- 
sistent, all-round performance has earned and 
retained for NATIONAL Drill Pipe the complete 
confidence of practical operating men every- 
where. The remarkable strength, the unusual 
toughness, the exceptional ductility, and the 
superior threads of NATIONAL A.P.I. Seamless 
Drill Pipe have given a grade of service un- 
equalled by any other pipe. 


Repeated shocks and unrelenting strains have 
proved beyond question that it will meet the 


most adverse conditions; higher and higher 
speeds have proved its stamina for the most ad- 
vanced rotary practice; increased lengths of string 
have proved the soundness of its joints and the 
dependability of its performance in the deepest 
holes. 


Our engineering service department will gladly 
cooperate with oil and gas companies on any 
drilling problem. Inquiries will be given prompt 
and careful consideration by engineers 
thoroughly familiar with all oil and gas fields. 


NATIONAL TUBE COMPANY -: PITTSBURGH, PA. 
Subsidiary of United le states Steel Corporation 
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Typical stripper well 
in North Oklahoma 
of which there are 
thousands 


Many Short-Cut Methods Prove Valuable to 
Stripper Well Operators 


By C. |. LAYTON* 


URING the depression many interesting new methods 

and “short cuts” have been developed in the old shallow 
producing fields of Kansas and Oklahoma. A great many of 
these deserve attention, not only because they are unique in 
character but because they have proven of practical value and 
show that “necessity is the mother of invention.” 

It is generally conceded that the small oil producer is 
thrifty. He has to be, or he wouldn’t be a small producer. 
There was a time during 1931 when oil was selling for four- 
teen cents per barrel. If a common two-inch iron stop, which 
costs about two dollars, was needed it required nearly fifteen 
barrels of crude to pay for it; so the small operator proceeded 
to see what he could do in the way of securing more eco- 
nomical operation of his leases. The results have often been 
very surprising, especially when it is considered how limited 
these operators are on the amount of expenditures that may 
be invested in a lease pumping a very small amount of oil 
daily. Probably one of the most startling things was for the 
small producer to find out how much good material he had 
on his lease that was not in use. Through careful operation 


and employment of several simple mechanical ideas many 


vrLayton Oil Company, Garnett, Kansas. 


wells are still being produced which otherwise would long 
ago have been abandoned. 

There are many cases where farm bosses, roustabouts and 
pumpers for the large companies as well as the individual 
producers and small operators have worked out practical 
methods that have proven of beneficial aid to themselves 
and their management. The ideas taken up here will leave 
out the names and location of the owners and leases. 


The repairing of old casing that has worn through, thus 
permitting water to enter the oil sand, is proving quite a 
problem. A drilling machine is required to pull the casing 
from the hole, to clean out the cavings that fall in when 
pulling and to run the repaired casing back into the hole. 
This operation requires actual cash and that is one thing the 
small producer frequently does not have, or at least does not 
wish to spend. 

The best and most economical way, outside of replacing 
the worn casing string, is to run a string of three-inch tubing 
as a liner string, setting it on bottom, perforated through 
the sand and with a wall packer at the position of the lowest 
joint of casing. This can be accomplished with the regular 
rod and tubing pulling machine and the rod crew can run it. 





A well-kept central pumping power in North Oklahoma 
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With this method, 1200-pound test two-inch 
pipe is frequently used for tubing. The only 
important money spent is for the pipe and 
packer. 

There are many leases where nearly all of 
the wells pump off in a very short time, pos- 
sibly one hour. The few remaining wells, due 
to leaky casing or a water drive, will pump 
from one to five hours longer. Such conditions 
require that the pumper either spend all of his 
time at the power or that he make several - 
trips to it; whichever practice is followed it is 
ineficient yet difficult to avoid. One farm 
boss devised the idea of first pumping off the 
head wells and then by connecting a wire to 
an alarm clock and the magneto he could fix 
the time for the engine to shut itself down; 
for example, if he wanted the engine shut oe al 
down at 4 o'clock in the afternoon, he sets . 
the alarm for that time and after connecting 
the wire to the magneto he may go on with 
other work at any place on the lease or in the 
district. At 4 o’clock the alarm goes off, short- 
ing out the magneto, thus stopping the engine. 

This same farm boss also has a leaky bucket arrangement 
for draining the engine of water during the cold winter 
months. He has a leaky bucket hanging over the water cir- 
culating tank. The bucket is connected by a rope through 
pulleys to long levers and weights fastened onto a stop on 
the water line from the tank and to another one at the engine. 
When the engine stops and all the water has leaked out of 
the bucket, the latter raises, permitting the stop at the engine 
to open and the one at the tank to close. The weights and 
levers will allow the stops to operate with ease and certainty. 
In this manner the water is drained from the engine but not 
from the tank. 

With the alarm clock and leaky bucket arrangement this 
pumper is now able to take care of what was two or three 
pumping jobs, as he merely goes to the power and pumps cff 
his head wells, sets the alarm clock and then goes on to the 
next power to repeat the operation. 

Often one rod line leaving a power will have more than 
one well attached to it, sometimes as many as four or five. 
This is accomplished by having a junction in the rod line and 
a swing. The swing is usually made of six-inch by eight-inch 
sawed timbers and is anchored to a larger dimension post of 


Interior view of electrically operated power 
at Augusta, Kansas 
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Gas engine in pumping power at Winfield, Kansas 


like material. These posts and timbers rot and give a lot of 
trouble to the pumper. One man found a cheap solution by 
knocking off a few lugs in the center of an old moving ma- 
chine wheel. The removal of the lugs permitted him to run 
a wire line around the wheel. The rod lines on either side of 
the wheel are attached to the wire line and by using the 
moving machine axles as a post the wheel makes a fine, in- 
expensive swing. 

Small operators have also found that many dollars can 
be saved by using smaller fittings. New wells are now fre- 
quently equipped with one and one-half-inch pipe for oil and 
gas flow lines, instead of two-inch lines. The fittings and con- 
nections for the one and one-half-inch cost considerably 
less and are as satisfactory for small pumping wells. . 

Due to the low prices of labor and materials, the properties 
all over the stripper area are keeping up their appearances, 
Owners are painting lease houses, repairing power buildings, 
pumping jacks, fixing up lines and preparing for the time 
when better prices will prevail. The shallow fields are now 
owned mostly by individuals, or at least small companies, and 
that being the case, the wells and leases receive greater per- 
sonal attention. Each lease is regarded as a producing unit 
and as such is made to operate above production costs. 
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your wells efficiently. . . Kobe Pipe 


ae a period of years that its high qual- 
ity, precision slots, heat-treated slot 
surfaces, and gauged undercut make 
it the most economical as well as the 
most efficient slotted pipe for pro- 
ducing oil wells. Complete data on 
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| this and in a previous article. Methods of curtailing gas and 


METHOD of selecting proper absorption plant equip. 
ment on a purely mathematical basis is presented jin 


oil production necessitates care in the selection of this equip- 
ment in order to minimize waste. 

We assumed in the beginning that the rich oil tempera. 
ture leaving the absorber for the 35 pounds absorption con. 
dition would be 85° F and for the 150 pounds absorption con- 
dition would be 95° F. Let us next calculate the heat of ab- 
sorption for each of these conditions. 


" "TABLE 8 


Heat of Absorption for the 35-pound Absorption 
Pressure Condition 








Column 1 Column 2 Column 3 








Column 4 Columns 
Same as Cut. ft Heat of Latent 
} Col. 11 or Vaporiza Heat 
} Table 2 tion 
| ___ Component # Mols Gals. Pounds BITUS # __ BTUs 
| Methane - = .0099 3.8 c.ft. 0.16 300 48 
| Ethane - - .0119 47 ct. 0.36 228 82 
z as of jeral «nt Propane - - .0400 0.41 gals. 1.75 183 321 
.- There will | prod» Dele onisione wetness | Iso-Butane - .0208 0.26 gals. 1.21 158 192 
be positively met of ee ae eee | Butane - =- .0368 0.44 gals. 2.13 165 352 
- ee te ** | Pentane Plus - .0342 0.50 gals. 2.70 140 378 
NO increase pt ae. ss eee ee & | Absorption Oil .8464 20.50 gals. 142.50 e 
in price as ee ee aw | Totals - - 1.0000 22.11 
a result of eon Sess ae ey From Column 9, Table 2, we see that 1373 BTUS were 
this decision ee eats H interested parties con find the liberated from 0.32 M Cu. ft. of gas in 20.5 gallons of ab- 
ot aS complete text this decision in . . rs 
oos Soe Sg the “eer. 38 yoa2 Taaue of The sorption oil. 
a init tates Daily. W : ~ ° yy 
eight of 0.32 M. Cu. ft. - - — 11.54 
U. S. Patent No. 1,575,945, owned by the National Weight 20.5 Gals. Absorption Oil —142.5# 
y 
igments emical Company, St. Louis, Missouri, 
Pigments & Ch | Company, St. L M Total 1<3.08 
3 ia , A , . ota - 2- - fs ££ - ° 
is for “The Application of Mud-Laden Fluids to Oil or 1373 
s Wells.” Temperature Rise = os = 15° F. rise (0.55 is the 
Gas Wells P 165 X0.55 


Claim No. 1 of this patent covers ‘A mud-laden fluid for oil 
or gas wells characterized by the fact that it is slimy and 
has a specific gravity which is substantially in excess of that 
of clay-laden fluids of the same viscosity.” 


Claim No. 10 covers “tA mud-laden fluid for oil or gas wells 
comprising Barytes suspended in an earthy suspensoid.” 


approximate specific heat of the absorption oil). Therefore, 
the lean oil temperature entering the absorbers will be 70° F. 
TABLE ‘9 


Heat of Absorption for the 150-pound Absorption 
Pressure Condition 


Column 1 Column 2 Column 3 Column 4 Column § 
F : ’ Same Heat of 
Claim No. 11 covers “In the art of boring or controlling on an "a fn al Latent 
oil or gas wells, the process comprising introducing into th Table 7 or tion Heat 
8 7 “ P P 4 ai ‘ — A 14 Component # Mols Gals. Pounds BTUS # BTUS 
well a non-setting mud-laden fluid of a specific gravity aaa aaa So an a 
which is substantially greater than that of clay-laden fluid Methene - - .046) ioe om. pag = = 
- 1 . ° 
see aay y ? Ethane - - .0362 14.7. c.ft. 1.09 228 249 
of the same viscosity. Propane - - .1165 1.2 gals. 5.14 183 940 
; Iso-Butane - .0536 0.67 gals. 3.11 159 492 
O an, 9932, 2 4 y > Fede Jis- i. 
" Angee » 993 hea patent was upheld by the Federal Dis has « «aes 1.10 gals. $32 165 877 
trict Court for the Western District of Louisiana. Pentanes Pil. - .0535 0.78 gals. 4.23 140 $93 
. . “1: a Ab i il .60 14.20 gals. 99.00 
BAROID is the ONLY oil well drilling mud weighting ma- : nen Oil __.6024 = : 
Totals - - 1.0000 17.95 3376 


terial which is licensed for sale or use under this patent. 


Companies contemplating the use of weighting material in drill- 


ing muds should investigate their liability before purchasing or 


Referring to Column 9, Table 7, we see that 3376 BTU’s 
were liberated from 0.908 M Cu. ft. in 14.2 gallons of ab- 
sorption oil. 


using weighting material whose use infringes this patent. Weight of 0.908 M Cu. ft. - - 58.54 
Weight 14.2 gals. Absorption Oil 98.54% 
Manufactured by 
NATIONAL PIGMENTS & CHEMICAL CO., St. Louis “ae + + - ye 157.0# 
, 76 ys 
Exclusive Sales Agents for the United States Oil Temperature Rise 57 = $5 = 39 F. (0.55 = 


BAROID SALES CO., Los Angeles 


Stocks Carried in All Oil Fields 
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| Specific Heat). Therefore the lean oil temperature entering 
| the absorber will be 95° — 39° = 56° F. 
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Eni General Petroleum Corporation PART 2 


We know that it is not practical to cool the lean oil to as 
low a temperature as this. Therefore, our problem should be 
recalculated for an oil temperature of around 105° F. for the 
rich oil leaving the absorber for the 150-pound absorption 
condition. 

In the March, 1930, issue of The Petroleum World there 
was published an article by Mr. A. Kremser. The subject of 
this article was “Theoretical Analysis is the Key to Absorp- 
tion Plant Design.” A formula based upon the absorption 
factor was derived, namely: 


3.156 xDx Px G 
M X p 





(VIII) A 


where 


A = Absorption Factor 
P — Absorber pressure in pounds per sq. in. absolute 
p— Vapor pressure of the gasoline fraction at a given tem- 
perature 
D = Specific gravity of the sponge or oil 
G = Oil to gas ratio in gallons per M Cu. ft. of gas at standard 
conditions 
M = Molecular weight of the absorption oil. 
From practical experience it can be observed that an ab- 
sorption factor of 1.3 will give a 99 per cent removal of the 
particular hydrocarbon in question in a 16-plate tower. 


Substituting in this formula for a 38° A.P.I. absorption 
oil M = 164 and D = 0.835 this equation becomes: 


016 XP XG 
p 


And if we use a 1.3 absorption factor this equation be- 
comes: 


(IX) A 


(X) G — 81.25 ~ and for 35-pound absorption pres- 
P 


sure becomes 
(XI) |G = 1.625 p and for 150-pound obsorption pres- 
sure becomes 


(XII) G = 0.492 p. 


Using equat:ons XI and XII, the following curves show 
the relationship between the gallons of oil circulated per M 
Cu. ft. of gas and the temperature of the rich oil, leaving the 
absorber for a 1.3 Absorption Factor for Iso-Butane and Bu- 
tane equilibrium. 

From these two sets of curves and equations we can see that 
the ratio of the gallons of oil circulated for the 35-pound 
and 150-pound absorption pressures is 3.3 times greater for 
the lower absorption pressure. Assuming that we cool the lean 
oil to 70° F. in each case and taking the difference of the heats 
of absorption into account, this ratio is reduced to approxi- 
mately 2.42, as can be readily observed from the curves. 

In the May 26, 1932 issue of the Oil and Gas Journal there 
appeared an article by Dr. G. G. Brown and Mr. M. Souders, 
Jr., on the “Properties of Paraffin Hydrocarbons.” In this 
article these authors show curves indicating the fugacities of 
the lighter hydro-carbon components. The fugacity is defined 
as the measure of the escaping tendencies of a component 
trom its true phase at various pressures and temperatures. 

To compensate for the fugacity a value K is shown by 
curves for various hydrocarbons at different pressures and 


temperatures. This value of K is substituted for the ration P 


in the Kremser equation (VIII). 
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cA nnouncing the, 


MARTIN-DECKER 


HYDROSTATIC SAND PUMP 


With Full Automatic Bi-Pressure Valve 


A Revolutionary Clean Out Tool 


The M-D Hydrostatic Sand Pump or Bailer 
operates on a new principle — utilizing the 
Hydrostatic Pressure in the hole to generate 
power which, due to the design, places a tre- 
mendous suction at the bottom of the hole. 


The purpose of the Pump is to clean out 
sand or junk from wells without the use of 
cable tools or other means and to do so re- 
gardless of how hard the material may be 
packed on the bottom. 


The Pump is run on the sand line the same 
as any other bailer, but unlike other bailers 
it is not necessary to spud or agitate the sand 
in order to fill the tool. Simply set it on bot- 
tom, a valve automatically opens and the sand 
rushes up through the flapper valve where it 
is held until pulled out and dumped as by any 
other bailer. 

Briefly, the Pump consists of two tubular 
sections connected by means of the automatic 
valve. On the lower end of this assembly is 
a Moran Type Bailer Bottom with a quick 
opening Dump Gate. On the top is screwed a 
tool joint pin into which is built a check or 
safety valve, and to this pin should be at- 
tached drilling jars, rope socket, and if de- 
sired, sinker bar. The automatic Bi-Pressure 
Valve keeps the upper section empty until 
the pump touches bottom, then it suddenly 
opens, allowing the fluid to rush into this 
empty space at a tremendous velocity. The 
fluid travelling into the pump at a high veloc- 
ity tears away the sand and carries it up into 
the bailer instantly. 


This method of cleaning out with a suction 
or Power Sand Pump has been proven much 
cheaper and more satisfactory than by any 
other method yet devised. 


SOME ADVANTAGES 
1. Much faster by far than any other method. 


2. Due to the suction action, produces a bene- 
ficial effect on the formation or cleans per- 
forations, (also used as a perforation 
cleaner). 


3. Elimination of cable or other tools in 90% 
of clean out jobs. 


4. A decided decrease in clean out cost. 


Ask for List of Satisfied Users and 
Descriptive Literature 


MARTIN-DECKER 
DEVELOPMENT CO. LTD. 


Box 299 Long Beach, Calif. 
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Before 


THAT WELL 
COMES IN 


_..write or wire for 


information about.... 


Any well can be pumped for less 
money, and almost any well will 
produce more oil with a Jensen 
(straight lift) Jack. And the time 
to investigate is NOW!—be- 


fore your well comes in. 


P. S.—-You can replace old pumping equip- 
ment with Jensen Jacks and cut expenses 
while you boost production. If you don't 
believe it (or if you do!) ask us for proof. 





JENSEN BROTHERS 
MANUFACTURING CO. 


Coffeyville, Kansas, U. S. A., and Branches 

















On the above sheet of curves showing the gallons of oj] 
circulated for various temperatures of rich oil, a dotted curye 
is plotted which indicated the relative variation on the Butane 
curve when absorbing at 150 pounds gauge pressure and 
using a value of K taken from Dr. Brown’s curves. Due to 
the small scale of Dr. Brown’s curves the above curve is ap- 
proximate only. 

Rather than use arbitrary values for K which are deter. 
mined in the laboratory it is suggested that a set of curves 
as given above be made for the absorption oil used in any given 
plant and for the desired absorption factors from actual ab. 
sorption data taken from a survey and tests made at this plant, 


Before summing up our problem let us look at the steam 
requirements in pounds per hour per gallon of oil circulated 
per minute for each of these two pressure conditions. In this 
comparison it is assumed that the total distillation steam re. 
quirements will be the same for all practical purposes in each 
case. It is also assumed that efficient steam turbine driven 
pumps are used, having a 75 per cent pump efficiency and 
having a steam consumption of not over 50 pounds per brake 
horsepower per hour. 


TABLE 10 


35- Absorption 150 ib. Absorptior 
Classification Po ep r Gal. Pounds per Gal 
Pumping Rich Oil—200’ head - - 2.8 Ib. 2.8 : Ib. 
Pumping Lean Oil—250’ head - - - 3.5 |b. 
Pumping Lean Oil—570’ head - - - 8.0 lb. 
Pumping Cooling Tower water 70’ head 
4 gals. per gal. oil circulated - - 3.9 Ib. 3.9 Ib. 
Preheater Steam 100° F. Rise— 
Based on oil only - - - - - - 23.0 1b. 23.0 |b. 
Totals - - - - = = = = 33.2 Ib. 37.7 lb. 


From the foregoing data and the use of Kremeser’s equation, 
and using 16-plate absorption towers, we can sum up our 
problem as follows: 


TABLE 11 


Col. 1 Col. Col. 3 Col. 4 Col. Col. 6 Col. 7 Col. 8 Col. 9 
Condition Oil ¢ Srculetion Absorpt’n Pe nent r Content Gasoline Lb.Steam Boiler HP 


Gals. Gals. Factor Effi- of Dry Produc- perhr.per Total 

Absorber perM permin. =A—lIso- ciency Gas tion Ex- Gal. of Oil Required 
Pressures cu.ft. for 10,- Butane “% Gals. per pected Circulated for Oil 
__000 M ft. M cu. ft. Gals. per min. Cire. only 

THEORETICAL CONDITION 

35 lb....... 64.5 448 0.85 905°; 0.37 34,900 33.2 432 
150 |b 15.7 109 0.61 73.0% 0.74 31,500 37.7 119 

Difference... 48.8 339 0.24 17.5% 3,400 4.5 313 

AVERAGE CONDITION 

A 508 1.0 94.0°% 0.26 36,000 33.2 488 
150 lb 30.7 213 1.0 94.0°, 0.17 37,000 37.7 233 

Difference... 42.5 285 1,000 4.5 255 

CONDITION FOR 99°64 EXTRACTION 

) 95.2 660 1.3 99.0% 0.04 38,210 33.2 635 
150 Ib....... 40.0 277 1.3 990°; 0.03 38,340 37.7 303 

Difference... 55.2 383 130 4.5 332 


Columns 8 and 9 are exclusive of the steam required in the 
preheater and still for evaporating the gasoline and for strip- 
ping the oil, and that required for the reflux gasoline. This 
steam is assumed to be the same, practically, for each absorp- 
tion pressure condition under discussion. Under the condi- 
tions of this problem there will be added to the figures in 
Column 9 approximately 175 boiler horsepower additional for 
evaporating and for refluxing the gasoline. 

From Table 11 it is seen that the best practical extraction 
can be made at the 150-pound absorption pressure and with 
anil rate of 213 gallons per minute. 

It is assumed that the installation of a compressor station 
will be necessary for the 150-pound absorption method. A 
final summing up of the economies and benefits derived from 
each installation depends upon the value of the gasoline, the 
increased value of the gas at 150-pound pressure, if any, the 
net additional cost of operating the compressor station as com- 
pared to the additional cost of oper ating the boiler plant for 
the 35-pound absorption method. It is also assumed that the 
absorption and distillation equipment under each pressure 


T he PETROLEUM ENGINEER 








of oi 
curve 
utane 
» and 
ue to 
is ap- 


leter- 
urves 
given 
1 ab- 


lant. 


team 
lated 
1 this 
n re. 
each 
riven 
"and 
orake 


tion, 
- our 


ol. 9 
ler HP 
otal 
juired 
r Oil 


». only 


432 
119 
313 
188 
33 
255 
135 
303 
332 
. the 
Lrip- 
This 
orp- 
ndi- 
5 in 


| for 


tion 
with 


tion 
1 A 
rom 
the 
the 


for 


the 


sure 


EER 








condition will cost practically the same; the economies of 
one method in one place balancing the economies of the other 
method some other place. 

For the compressor station for the 150-pound absorption 
method we would have to install four 200 H.P. gas engine 
compressor units, 20-inch stroke, with approximately 11-inch 
compressor cylinders for compressing 10,000 M Cu. ft. of 
gas daily. The cost of this installation, including auxiliaries, 
should not exceed $72,000.00. 


For the 35-pound absorption method approximately 250 
additional boiler horsepower will need to be installed at a cost 
of not to exceed $12,500.00 complete. 


Let us suppose that the gasoline is worth 3c per gallon and 
that the dry gas at 150-pound pressure is worth 1c per 1000 
cubic feet more than at 35-pound pressure. 

The 150-pound absorption method shows, therefore, that 
the increased revenue from increased gasoline production will 
be $30.00 per day and from the increase in the price of the 
gas $100.00 per day. 


The cost of operating the compressor station should not 
exceed $100.00 per day. 

The cost of operating 250 additional boiler horsepower will 
average $45.00 per day. 

Therefore, the 150-pound absorption method, with the 
compressor station, will cost $55.00 more per day to operate, 
and its first cost will be $59,500.00 greater than the 35-pound 
absorption method. However, the net revenue derived from 
the 150-pound absorption method will be $75.00 a day 
greater than the 35-pound absorption method. Therefore, 
the increased installation cost will be paid off in approximately 
twenty-two months. 

Some of the operating advantages of the 150-pound ab- 
sorption method may be enumerated as follows: 

1. Greater flexibility of the gas gathering system to meet 
changing field conditions. It provides three pressure levels 
for basing the handling of the gas from the field, namely: 
150-pound, 35-pound and atmospheric or vacuum pressures. 
This provides the production department facilities for hand- 
ling their wells at the desired trap pressures with a minimum 
of gas wastage in the field. 

2. The variation in the absorption oil rate for a change in 
the gasoline content of the wet incoming gas is less for the 
higher absorption pressure. This is to be noted from the slope 
of the curves given. By allowing for an additional oil rate 
capacity in the original design, the 150-pound method can 
more efficiently handle changes in capacity and in compo- 
sition than can economically be allowed for in the 35-pound 
absorption method. 

3. The 150-pound absorption method yields a lesser quan- 
tity of fixed gas from the vent tanks. While the quantity of 
vent gas is greater per gallon of oil circulated, its total quan- 
tity is less, due to the considerable lesser amount of oil cir- 
culated. 

4. The condensate produced from the cooling of the com- 
pressed gas lessens the load on the absorption plant and pro- 
vides for more efficient extraction of the gasoline from the 
gas. 

While a gas composition has been used for the basis of this 
comparison that has a relatively high gasoline content, a 
lower gasoline content gas will give relatively the same re- 
sults as noted above. 

At one of the major absorption plants in the Santa Fe 
Springs oil field where 150-pound and 35-pound absorption 
methods are both used, the above facts have been verified 
from actual plant operations during the past two years. 

It is hoped that a study of the mathematics and curves in- 
volved in this comparison will help to give the reader a clearer 
picture of absorption plant design, and will help to minimize 
the loss of waste gas through improper design. 
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SAFE 
ACCURATE i 


SPERRY-SUN WELL SURVEYING COMPANY 


1608 WALNUT STREET, PHILADELPHIA, PA. 


SPEEDY 
INEXPENSIVE 









DALLAS, TEXAS 
150! Caruth Street 


TYLER, TEXAS 
Peoples Nat'l 
Bank Bldg. 


WICHITA FALLS, TEXAS HOUSTON, TEXAS 
339 Harvey Snider Bldg. 820 Esperson Bldg. 


SYFO Clinograph 


LOS ANGELES, CALIF. 
415 Petroleum Securities Bldg. 


TULSA, OKLA. 
402 Petroleum Blda. 
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PRECISE CONTROL) 
OF LIQUID LEVELS. 





IS NO CINCH?.... 


S-s-swish...arush of fat oil threatens the proper 
level in an absorber. 


S-s-s---... surging reflux threatens the level in 
an accumulator. 


A dehydrator presents the nice problem of main- 
taining the interface level... 


At these and scores of other points in the refining 
process, liquid levels get precise control—OR ELSE! 


To give you unfailing performance on these ticklish 
jobs, the Neilan Company has developed specialized 
liquid level controllers. There is one for every con- 
dition—from highest-gravity liquids to the lowest, 
from high temperatures to below-zero, at widely 
varying pressures. Every one is designed for, and is 
proved in, oil industry service. Every one works. 


Neilan Engineers are glad to help you smooth out 
your liquid level troubles. For Improved Level Con- 
trol, specify Neilan. 


Neilan builds six distinct types of Liquid Level Con- 
trollers so that every level may be correctly con- 
trolled. These include Direct Acting, Pilot Operated, 
Instrument and Flange Type in cast Nickel-Iron and 
Chrome-Alloy Cast Steel. All have KA2 Stainless Steel 
working parts to prevent corrosion and friction. 


NEILAN CO, Lee. 


[DIVISION OF MASON REGULATOR CO. ] 


641-651 Santa Fe Avenue © Los Angeles, California, U.S.A. 





NEW YORK, 19 Rector St. . ° . ° ° - Rudolph B. Werey. Mer. 
CHICAGO, 1525 E. 53rd St. ‘ ° ‘ ‘ ‘ - Arthur J. Foley, Mer. 
PITTSBURGH, Clark Bldg.  . e . ° ° e ° Bruce Irwin, Mer. 
BOSTON, 1190 Adams St ‘ ¥ 5 4 . , Mason Regulator Co. 
TOLEDO, OHIO, 3728 Woodmont Road . , ; ° Frank Mason, Mer. 
TULSA, 409 East Archer St. ‘ . i ‘ ‘ Gordon Thomason, Mer. 
SAN FRANCISCO, CALIF., Mills Bldg. . ‘ . . Wm. T. Mayer, Mer. 
MONTREAL, CANADA, 686 Notre Dame St... W. . Maurice Peiler, Mer. 


Representatives: 


PHILADELPHIA, 930 North Front St. . ‘ P Baeuerle & Morris, Inc. 
ST. LOUIS, 2726 Locust Blvd. . ° . ° ° O'Brien Equipment Co. 
HOUSTON, 1400 Conti St... . ° ‘ Maintenance Engineering Corp. 
SYRACUSE, N. Y., 640 Gurney Bldg. . ° O'Brien Steam Specialty Co. 





"YOU CAN BE SURE OF NEILAN PRODUCTS" 
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Combustion Char lo 
Chemici(, 


iy. a mixture of fuels, coke, gas and oil, 
are burned simultaneously in variable and un- 
known proportions. In such cases combustion charts 
and CO, readings alone are of little or no value. 
Charts, to be of value under such conditions, do not 
require a knowledge of chemical composition of fuel 
for their construction; may be easily drawn and re- 
quire but little calculation for their construction. 
The Ostwald-Seufert chart described by W. Trinks 
was selected as most nearly fulfilling the above con- 
ditions. A method was devised of computing such a 
chart from the Orsat analysis of the flue gases in- 
stead of from the chemical analysis of the fuel. 
This method is applicable for construction of charts 
for practically all commercial fuels except producer 
gas and blast furnace gas. 





NOMENCLATURE: 


CO % Carbon Monoxide in dry flue gas 
O. = % Oxygen in dry flue gas 
M % CO: obtainable from fuel with all cargon burned to 
CO:, all Hydrogen burned to water using theoretical 
amount of air required for combustion. 
n Ratio of air required to air supplied 
E YW Excess air — as I 100 
n 


1 
ma) 4 (= -1) 100 
n 


All data necessary for computation of complete chart is 
an accurate analysis of the flue gases. Locate point P on Figure | 
A corresponding to Orsat analysis. (If CO is present per cent 
CO, and Oz must be calculated for condition of perfect com- 


ae 
Ze 
bah 
Co. % Carbon Dioxide in dry flue gas + 
a 
ae 
| 
/ 








awn 













bustion. 
Co. + CO 
2 CO.) = 100 = 
= (acs) 
100 — 14 CO 
>» — 00 _ 
(3) (Oz) ;' (CS==8) 
7651-0 
17 CONSTANT AIR RATIO LINES 


-- 
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/5 
/4 
/3 
/2 


CONSTANT CO LINES 
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attifor Fuels of Unknown | 13.500 


, _ Square Feet Floor Space 
IC Composition On One Floor 
KILGO, Combustion Engineer 


@ Available on January first there will be open 
for rental an entire floor of the Dallas Ath- 
letic Club Building. This building, located in 
the heart of Dallas’ uptown business district, 

P offers a distinctive address for oil companies 

or oil supply companies coming to Dallas. 
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Additional space other than the 13,500 square 
feet on the tenth floor can be arranged on ad- 
jacent floors. The Dallas Athletic Club Build- 
ing is modern throughout, has every conveni- 
ence and is one of the most desirable business 
addresses in Dallas. 
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@ Any oil company or supply company coming 
to Dallas should write inquiry regarding this 
space before it is broken up into smaller leases. 
Any inquiry will be held in strict confidence. 
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| _ NS Elm and Live Oak at St. Paul 
| IS 4 DALLAS, TEXAS 
i 7 oat \ PSS 
Lo [ a chbttbhbbbheebben ee 
6 78 9 WU iz *I3 14:15 16 IT 18 19 20 a <aeeeneenen os : . 
PERCENT OXYGEN 
rt is | A straight extended line through P and A, (CO, = O, | . . 
g § 
Bure | O, = 21) will give value of M on left scale of chart. | IS COUPON, accompadnie y 
cent | 


Values along MA represent all possible percentages of CO, | 
and Os obtainable from fuel if all carbon compounds are | | 
burned to CO and water. This line is the perfect combustion | | 
line. Values of CO» and of Oy» for different values of n along 


om- 


$1.00, will bring you thirteen 
issues of the Petroleum Engi- 


this line can be calculated. 














(4) CO:= aa ||] neer, each filled with the latest 
7 oat = mi ‘ill technical and semi-technical 
Values of CO» and Os for n = 1.0, .9, .8, — — — .0, 


for fuels of all possible carbon-hydrogen ratios are shown on information on the pro- 


Figure A. Line from C to A is perfect combustion line for 
100% Hy. Lines of equal n for perfect combustion on Figure | | 


A are straight but not parallel or equidistant. | d U ctio n / refi nin 8 / 























“ 
If all Hydrogen is burned to HzO and all carbon burned to | | d o.4 
CO; ||) and transporte- Se 
a 100 — M— 100n + 2.88nM | Os 
a . < 
: 100 — M + 1.395nM — 21n | tion of De- Ros 
Values of Oy for case M=O. (Fuel 100% Hb). | S oe 
n= 1.0, .9, .8, ——— .0, are plotted on Figure A. Straight | m es? 
lines from these points to O2 = O, CO, = 100 (Extrapo- tro eum. e See 
lated) give lines of equal air ratio on Figure A. | Vo PKS 
| | CLIP IT Ses 
Exam ple: CO. = 15, O2 = 3.5, M = 18. Line ry" 6 &° : 
CO, = 18 to A is perfect combustion line for this | | "ee ‘“ ye 
fuel. Line PB from P to O2 = O, COs = 100, (ap- soe" + wy 
proximately parallel n = .8), gives value n = .838. | || Ss 3 Py 4 ois : 
~) g @ @ 0 @ 
1 ; ; - ¢ FS Le oS - & NAN 
(<4 —_ ') 100 = 19.3% excess air. | ~ wv Foy My 
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THE 


HUF 


Plunger Valve is 
stationary and is 
connected to hold 
down connection 
by steel plunger 
tube. 


Upper valve is close 
to ball and seat in 
plunger valve on 
completion of 
down stroke which 
prevents gas lock. 


No trouble with 
pump sanding in. 
luid around seat- 
ing device is agi- 
tated when pump 
is in operation. 








SUPERSIZE 


PUMP -« 


Built to meet the demand for a capacity 
insert type working barrel, the HUF- 
SUPERSIZE Pump for 2!/.” tubing is 
run in and pulled out of well, complete, 
on sucker rods. 


The outer tube with upper valve and 
lower bushing is the moving part of the 
pump. Outer tube is of maximum size, 
two inches inside diameter. Pump is 
11’-6” long, providing for 9-foot stroke. 


With the locking arrangement shown, 
the pump will lock at either extreme 
end of upper stroke or extreme end of 
down stroke. This feature provides 
means of making up sucker rods, should 
they part, or to unscrew rods when re- 
quired. 


Ask your dealer to show you the HUF- 
SUPERSIZE Pump. Write for circular. 
Prompt shipment out of stock. 


The Charles N. Hough Mfg. Co. 
Franklin, Pa. 


Products that Cut Down 
Your Underground Overhead 











Avove: View showing the upper and lower spreaders of Jenkins Iron Body Double-Disc 
Parallel Seat Gate Valve and the two discs comprising the closing mechanism. Note the 


two crowned bearing 


s which are located on the back of each disc. 


Opens Wide and closes tight 





HE new Jenkins Iron Body lieved between them. This as- 


Double-Disc Parallel Seat 
Gate Valve will not stick, be- 
cause the two parallel discs 
make a smooth, clean and per- 
fectly uniform contact with the 
seat rings in the body. 

The two inter-acting wedge- 
shaped spreaders do not exert 
pressure against the discs until 
the base of the lower spreader 
makes contact in bottom of 
body in the final closed posi- 
tion. In opening the discs do 
not start to leave the seat rings 
until spreader pressure is re- 


sures easy opening and closing 
and contributes to lasting per- 
formance. Write for Form 143, 
giving details. 

JENKINS BROS., 80 White St., New 
York, N. Y.; Bridgeport, Conn.; Boston, 
Mass.; Philadelphia, Pa.; Chicago, IIl. 


Jenkins 


VALVES 
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For same fuel Orsat analysis: Coz = 11.9, O2 = 3,9 


‘ 13.9 
CO = 4.0. Use Formula (2), (COs) = j00 > = 62, 


, 1 ;, 
n — .9, Excess air — 100 (5 1) 11.1%. 


If it is desired a chart can be completed so as to include the 
analysis of flue gases obtainable from fuel burned under 4]| 
possible conditions. Line CB is divided for each 1/10 change 
in air ratio. Values may be taken from Figure A or calculated 
by use of Formula 4 and 5. For values of n greater than 1, CR 
and AB are extended for construction purposes. Values of 
COs, for n = 1.1, 1.2, etc., are calculated using Formula 4. 

Points for constant air ratio lines on AB are calculated from 


100 — M — 100n + et 





I SA a hy: SG ( 100 — M + 1.395 Mn—2In 
Values for corresponding n on AB and CB are connected 
with straight lines. Line AD is drawn perpendicular to Line 
CB. Value of COs at point A is calculated by Formula (7), 
_-2100M 
° ~~ 21 —0.395M 
1% of CO. Constant CO lines are drawn parallel to CB. 
Within the triangle ABC the analysis of any flue gas ob- 
tainable from fuel in question is represented (all hydrogen 
burned is assumed) from a 31% deficiency (n = 1.7) to 
an infinite excess of air (n — O). 
Chart given as illustration is for a petroleum coke of 7% 
volatile matter. It so happens that chart is almost identical 
with published chart computed for tar of following analysis: 


C = 86.80% 


CO . Line AD is then subdivided into equal 


H.= 6.00 
2= 73 
> = 3AZ 
H,O = 3.10 
N; = sz 
Aas .ii 


Ordinarily perfect combustion line CB is all that is needed. 


American Meter Acquires Westcott 
& Greis, Inc. 


Announcement has been made by the American Meter 
Company, Inc., of the acquisition of Westcott & Greis, Inc., 
who for many years have acted as sales agents for American 
Meter products in the Mid-Continent field with headquarters 
at Tulsa, Okla. The present sales service located at Tulsa, 
Dallas and Houston will be continued and no changes in 
personnel are contemplated. The control of Westcott & Greis 
ty American Meter Company is a further step in completely 
integrating this company’s sales organization under cen- 
tralized management from coast to coast. 


Refining in Great Britain 
According to figures recently compiled, the extent of re- 
fining operations in Great Britain is shown by the following 
statements: 
REFINERY PRopucTs 


(Million Gallons) 


. 1931 1930 
Motor Spirit - - - 186.5 180.5 
Other Spirit - - - 20.9 21.1 
Kerosene - - - - 53.4 49.4 
Gas Oil - - - - bp 28.7 
Lubricating Oil - - 19.0 24.3 
Fuel and Diesel Oil = - 214.5 271.1 
Other Liquids - - - 12.7 10.8 

Total Liquids - - 542.5 585.9 
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Patent Covering Use of Weighting Materials 
in Oil Well Drilling Mud Upheld 


HE National Pigments & Chemical Company (a sub- 
sidiary of National Lead Company) is the owner of U. 
s, Letters Patent No. 1,575,945. The patent is entitled the 
“Application of Mud-Laden Fluids to Oil or Gas Wells.” 
The National Pigments & Chemical Company instituted 
a suit against the Shreveport Chemical Company, et al., of 
Shreveport, La., claiming direct and contributory infringment 
of this patent and alleging that the infringement consisted in 
the manufacture, sale and offering for sale of a mud weighting 
material known as ‘““Mud-Wate.” They asked for an injunc- 
tion, damages, profits and equitable relief. 


The case was tried before District Judge Dawkins in the 
Federal Court for the Western District of Louisiana (Equity 
367) in November, 1931. The patent in suit was one origin- 
ally issued to Ben K. Stroud as the inventor and was assigned 
to the plaintiff. In their answer the defendants denied that 
Stroud was the first and original inventor of “any new im- 
provement or invention in the application of mud-laden fluids 
to oil or gas wells.” They further averred that the patent was 
not valid for the reason that the alleged improvement or in- 
vention was in public use for the two years prior to the issu- 
ance of the patent; that the matter covered by the patent did 
not constitute invention but was common knowledge to those 
skilled in the prior art; and finally, that while the applica- 
tion for patent was pending, the applicant therefor so limited 
and confined his applications under the requirements to the 
Commissioner of Patents that he could not now be allowed 
a construction broad enough to cover any material made, 
used or sold by the defendant. 


Defendants admitted that they had manufactured and sold 
tc oil companies and oil well drillers, a mud base which con- 
sisted of Barytes, to which had been added a small percentage 
of Bentonite, but denied that the materials sold were used or 
employed as described in the said patent. They claim that the 
said patent was further invalid because of anticipation by cer- 
tain German patents, Stockfisch No. 257,682, issued Decem- 
ber 12, 1908, and No. 279,947, issued November 2, 1914. 


The issues in the case were narrowed by admissions and 
answers to interrogatories under Equity Rule 58. They were 
substantially as stated by counsel for defendants in their brief 
as follows: 


1. Did the patent in suit constitute an attempt to monopolize 
“a well-known, unpatented article”? 

2. Must the patent be given an effective filing date as of Decem- 
ber 17, 1924, instead of April 6, 1923, with the result that it was 
anticipated by the use of iron oxide in the well known as Sandidge 
No. 1, on April 27, 1922, and the publication of Technical Paper 
No. 1 (Department of Conservation, State of Louisiana) in March, 


1922? 
3. Was the patent in suit anticipated by Stockfisch Patent No. 
279,947? 


4. Was Stroud the original, first and sole inventer of that which 
is disclosed and claimed by the patent? 

§. Is the patent void because the patent was abandoned and dedi- 
cated to the public, or for the further reason that it is the property 
of the State of Louisiana? 

6. Even if the patent is valid, has any infringement been shown? 


Plaintiff contended that its patent involved two aspects: 


1. “That of a mud-laden fluid for oil or gas wells, comprising 
or including a base or mud-weighting material of high specific 
gravity”; 

2. That of an “art or process of boring or controlling oil or gas 
wells by the employment of such a base or weighting material.” 

The court, in its opinion handed down on August 22, 1932, 
decided all of the above mentioned issues in favor of the 
plaintiff and held this patent valid and infringed by the de- 
fendants, judgment being rendered for the plaintiff and de- 
fendants being enjoined from further infringement. A master 
was appointed to ascertain the profits and determine damages. 
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clear drinking water 


When you have a GOTT 
Water Cooler handy, you 
will always be assured of a 
fresh supply of pure drinking 
water kept delightfully cool. 
Order one from your supply 
store... now! 


GOU 





H.P.GOTT MFG. CO., Winfield, Kansas 


(ea2 2 eee en an ecm WATER ALWAYS HANDY 


Keep a fresh supply of 


pure drinking water handy 


H. P. Gott Mfg. Company 
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i Throughout the Petroleum Indus- 
try, The Adolphus Hotel is rec- 
ognized as Dallas Headquarters. 
Make it your stopping place, too! 


“Preferred by Those Knowing” 


“Gilalphus 


Otto Schubert, Jr., Mgr. 












The Most Complete Line 
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Control Specialties 


WRITE FOR CATALOG 


FISHER GOVERNOR CO. 


201 S. FIRST AVE ¢ MARSHALLTOWN, IOWA 
1015 SANTA FE AVE. * LOS ANGELES, CALII 
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Important Points in the 
Design of High Speed Diesel Engines 


By C. C. KEANE, Division Machinist 
Great Lakes Pipe Line Company 


T is commonly understood that Diesel engines belong to 

that type of internal combustion engine that burns its 
fuel in a liquid state. In a properly designed Diesel engine 
the fuel burns rather than explodes. The air drawn into 
the cylinder is highly compressed, much higher than is pos- 
sible when fuel is injected in the gaseous state and mixed 
with air as in a gasoline engine. The high compression causes 
the air to become so hot that when fuel oil is injected into 
the cylinder it immediately ignites and burns rapidly. 


It is important to remember that gaseous fuels, when 
burning, do not increase in volume to the same extent as 
liquid fuels. In this respect the Diesel is somewhat similar in 
character to the steam engine and this is more particularly 
so because liquid fuels that increase in molecular volume 
should be burned under diminishing pressure, such as obtains 
on the expansion stroke. The excellence therefore of a Diesel 
engine must depend upon its fuel injection and fuel con- 
trol system, together with effective means of obtaining com- 
plete combustion of fuel so as to avoid waste and harmful 
exhaust, which would soon lead to a sluggish and inefficient 
engine. These are the difficulties that have had to be faced 
by the designers of Diesel engines from the first, particularly 
designers of the light, high-speed type. 


In recent years rapid strides have been made in the per- 
fection of solid injection Diesel engines of the high-speed 


variety. These units eventually should have a much wider 
field of use in the oil industry. 


Two general systems of solid injection are used, first, the 
common rail system, in which the fuel is stored under pres- 
sure in a small manifold and injected into the combustion 
space through mechanically-operated spray valves. The 
other method employs pumps that deliver fuel to each cylin- 
der, the pumps being actuated by a timed cam, and the 
spray valve operation is automatic. 


Both systems have certain advantages but, generally 
speaking, the individual fuel pump and automatic spray valve 
is the better of the two. The common rail system is not 
nearly so flexible under variable loads as the individual pump 
system. While this system may have some few advantages, 
it is, on the whole, an inefficient method. Governor speed 
control is quantitive, through regulation of the spray valve 
lift, which regulates the volume of fuel injected for the 
required engine load. The objection to this method of gov- 
erning is the excessive load placed on the engine governor 
through numerous wedges and fuel pump inlet valve regu- 
lation. Another serious objection often pointed out is that 
the fuel injection advances and retards directly with the 
load. It is this very characteristic that makes the common 
rail system so objectionable for variable loads. On very 
light loads there is a distinct lagging period after the com- 


CURVES INDICATING BHP, BRAKE MEAN EFFECTIVE PRESSURE, 
FUEL CONSUMPTION & TORQUE OF A HIGH SPEED ENGINE 
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INDICATOR DIAGRAMS FROM INDIVIDUAL FUEL FUMP & AUTOMATIC 
SPRAY VALVE ENG/NE OF JHE DUAL COMBUSTION TYPE. 


pression peak is reached, the compression dropping as much 
as forty to fifty pounds per square inch before the com- 
bustion pressure begins to rise. 

From the accompanying 90-degree indicator diagram the 
objection to the common rail system can readily be seen. 

The solid injection engine using individual fuel pumps 
and automatic spray valves may be divided into two types— 
the direct injection type and the pre-compression type. Either 
of these two has advantages that more than offset anything 
that the common rail engine has to offer. Of the two, the 
pre-compression, or dual combustion, is generally regarded 
as superior to any other design to provide a widespread va- 
riation and achieve clean combustion. 

Manufacturers produce these high-speed Diesels in sizes up 
to and including 100 horsepower. One such engine of the 
pre-compression type develops 80 horsepower at 1.300 R. P. 
M., has six cylinders with a 4.53-inch bore and 6.692-inch 
stroke, using a seven-bearing crankshaft and bolt construc- 
tion extending below the main bearings. 

Large exhaust and intake valves are located in the cylinder 
head, and at the side of each combustion chamber is a pre- 
compression chamber into which fuel is injected at a pres- 
sure of 75 atmospheres. Its size is about one-fifth of the 
total combustion space. In this chamber sufficient compres- 
sion takes place to cause auto-ignition of the fuel injected, 
and when running light, combustion is practically as good 
as when the engine is normally loaded. With the direct in- 
jection method, in which the fuel is burned in the space 
enclosed by the piston and cylinder head and not in a pre- 
compression chamber, it is necessary to resort to much 
higher compression to effect complete combustion. 

The initial time of the injection charge is not affected by 
the load in either direct or pre-compression methods as com- 
pared to the common rail method. The accompanying dia- 


LAGGING PER/OD 








HALF LOAD 


COMBUSTION 


grams distinctly show the superiority of the pre-compres- 
sion individual fuel pump engine over the rail system. 


With this type of engine running on full load, the point 
of ignition first occurs where the fuel enters the engine; 
that is, in the pre-compression chamber, thence it is blown 
into the combustion chamber proper in finely atomized par- 
ticles, where the flame propagation effects complete com- 
bustion. 


As has already been stated, a liquid fuel increases greatly 
in volume when ignited, and as the expansion space increases 
an ideal condition prevails for the combustion of an oil 


fuel. 


Further, a pre-compression chamber has this distinct ad- 
vantage: owing to its small size and the isolation of the heat 
developed within it the temperature of its walls remains 
practically constant under all loads with the result that 
perfect combustion is obtained with the absence of noxious 
exhaust gas. Another advantage is that fuel d'stribution is 
greatly improved by the trajectory of the fuel drops being 
increased and the risk of contact with the chamber walls 
reduced. 


The following table shows comparative dimensions of 
four well-known high-speed Diesel engines: 





ENGINE 

A B G D 
Number Cylinders - - 6 6 6 6 
BrakeH.P. - - - - 80 85 85 60 
Bore - - - - - - 4.53 -in. 4.13 -in. 4.251-in. 4.625-in. 
Stroke - - - - - =- 6,.692-in. 6.496-in. §.984-in. 6.000-in. 
R. P. M. (Min.) - - - 300 500 400 200 
R. P. M. (Max.) - - - = 1300 1650 1800 1000 
Fuel Consumption - - 43 .42 42 46 

(Lb. per B.H.P. Hour) 
COMBUSTION 


COMPRESSION: 
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Check up your 






Tools NOW/ 


the all steel 
pipe wrench 


Your supply house is 
read y to fill your order 


TRIMO TOOLS — the oil field’s finest 
— made for half a century by — 
Trimont Mfg. Company — Roxbury, Mass. 











Packings 


for 


_ Reciprocating Rods 





Impervious 
to 
Gasoline 


No Lubricants Required | 


SEND FOR | 
BULLETIN 388 | 


THE TEXACONE CO. 


Incorporated 


DALLAS, TEXAS 


Box 4236 
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SULLIVAN PNEUMATIC PUMPING CYLINDERS js 
the topic discussed in Bulletin No. 89-A published by the Sul. 
livan Machinery Company, 400 North Michigan Avenue, 
Chicago, Ill. In this new system, the pumping cylinder is sus. 
pended from the top of the derrick. Its piston rod is direct. 
connected to the “polish rod” of the well, and actuates the 
well pump by direct vertical reciprocating motion. Com. 
pressed air or gas is supplied from a central compressor unit, 

These pumps are already in use in the Mid-Continent field 
with very satisfactory results. They are flexible to meet wel] 
conditions as to speed or length of stroke or the fluid condi- 
tions of the well. Detailed information concerning sizes, ship- 
ping weights, air requirements, etc., of Sullivan Pneumatic 
Pumping Cylinders will be furnished upon request to the 
manufacturer. 





THE ALCO PRODUCTS, INC., has issued several new 
| bulletins describing Alco heat transfer equipment for re- 
| fining and natural gasoline industries. The Alco combined 
| vacuum condenser and receiver is described in form 204, 
| This combined unit consists of a series of horizontal vacuum 
| condensers of vapor heat exchangers built into a vertical 
| cylindrical steel shell, the lower end of which serves as a 
| condensate receiver. The vertical shell also serves as struc- 
| tural support and the unit, completely assembled in the fac- 
tory, is handled and erected with ease. 

| A barometric condenser for process steam is often fur- 
| nished with the unit and is mounted at the top of it, the 
| total height being so gauged as to allow the necessary eleva- 
| tion for the barometric leg. Noncondensable gases are dis- 
charged from the top of the unit by means of steam jet 
vacuum pumps. 


“PROOF PLENTY” is the title of a most informative 
booklet being distributed by The Bastian-Blessing Co., Chi- 
cago, Ill. The booklet is a discussion of welding pipe, ex- 
amples are given, authorities quoted and many illustrations 
are used to make it clear that many jobs of welding which 
seem complicated are simple, rapid and economical. 





THE AIR REDUCTION SALES COMPANY, of 60 East 
42nd St., New York City, has issued a new catalog de- 
| scriptive of Airco-Davis-Bournonville Welding and Cutting 
Apparatus and Supplies. The catalog is of pocket size, with 
26 pages and indexed for ready reference; and lists specifica- 
tions and prices on all types of welding and cutting torches, 
regulators, cylinder trucks and hose connections, and is 
amply illustrated. 


J. H. WILLIAMS & CO., 75 Spring Street, New York 
City, has published the 21st edition of its complete catalog. 
This attractive 216-page volume includes all recent addi- 
tions of the Williams’ line of Drop Forgings and Drop 
Fotged tools. Among these new products is its line of 
“Supersocket” wrenches, the new and improved “Vulcan 
Superior” Chain Pipe tongs, and many refinements and im- 
provements in standard products. 





| HAZARD WIRE ROPE COMPANY, Wilkes-Barre, Pa., 
| has a new booklet discussing twelve reasons why you save 
| money with Lay-Set Preformed Wire Rope. All of the promi- 
nent features of Lay-Set Preformed Wire Rope are discussed 
under these 12 reasons. 
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Champion New General Sales Manager | 


for Byron Jackson 

The recent appointment of Mr. Frank Champion as Gen- 
eral Sales Manager for Byron Jackson Company will be in- 
teresting news to his many friends in the various branches of 
the petroleum industry. 

Mr. Champion is 
well qualified to fill 
this position, being 
a graduate engineer, 
and also having had 
several years’ prac- 
tical experience in 
both drilling and 
production work. 
Following this field 
service he became 
Sales Manager for 
Pacific Wire Rope 
Company, and later 
served in a similar 
capacity for the 
Lorraine Corpor- 
ation. 

From 1929 until 
early in 1932, as a 
member of Cham- 
ion & Barber, 
which firm success- 
fully introduced 
and marketed several new specialties, he established a wide 
acquaintance among both oil country operators and officials. 

Upon dissolution of the last named concern, he became 
identified with the BJ organization, and his appointment on 
October 15th as General Sales Manager now brings under his 
direction all export, Mid-Continent and California sales ac- 
tivities for the Oil Tool Division of Byron Jackson Company. 





Aircraft Instrument Oil Specifications 


The War Department has issued U. S. Army Specification 
No. 3562, dated July 20, 1932. This specification covers only 
one grade of lubricating oil for use in aircraft instruments. 

DETAILED REQUIREMENTS 

1. Appearance. The oil shall be clear and transparent and 
not darker than No. 1 A. S. T. M. 

2. Viscosity. The viscosity as determined by the Saybolt 
Universal Viscosimeter at 100 degrees F. shall not be less than 
70 seconds nor more than 100 seconds. 

3. Flash Point. The open cup flash point shall not be be- 
low 300 degrees F. 

4. Pour Point. The pour point shall not be above minus 
50 degrees F. 

5. Neutralization Point. Not more than 0.1 mg. of KOH 
or its equivalent shall be required to neutralize one gram of 
the oil. 

6. Corrosion. A clean, bright, mechanically polished cop- 
per strip shall not be discolored when submerged in the oil 
for three hours at 212 degrees F. 

7. Graviy. The specific gravity at 60 degrees F. shall not 
be greater than 0.895. 


E. D. Bullard Co. Enlarges Facilities 


In anticipation of improving conditions, E. D. Bullard 
Company, San Francisco, Calif., manufacturers and dis- 
tributors of mining and industrial safety equipment, have 
enlarged their facilities at Houston, Texas. The new address 
of the Bullard Houston office, in charge of J. J. Delahide, is 
located in the Merchants & Manufacturers Building, at No. 











1 Main Street, Houston, Texas. 
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ARMSTRUNG BROS. 


Improved CHAIN TONGS hi 


Jaws drop forged from special steel, heat treat- 
ed, hardened, tempered and tested for wear- 

ing qualities. Handles forged from high 
carbon steel—have both stiffness and 
spring. Chains proof-tested to 2/3 
catalog strength (3,600 to 
40,000 pounds). 


















Write for 
Cat. P-10 


Also 
made with 
Reversible Jaws 


““*Two tools for the 
price of one’’ 


ARMSTRONG BROS. Pipe Tools 
comprise the most complete line 
made. Each an improved tool, many 
with patented features. 


: Armstrong Bros. Tool Co. 
- "*The Tool Halder People’ 
331 N. Francisco Av., Chicago,U.S.A. 
rae 


Mid-Continent 
Representative 
EARL WADDELL 
Fair Building 
Fort Worth, Texas 














... for high pressure 
oil and gas lines 


Two thousand pounds pressure to 
the square inch can be controlled, 
and gas can be passed on to the 
main or the distributing line at 
reduced pressure to suit require- 






ments, by the use of the proper 
C-F Regulator. Standard Regula- 
tors are designed for pressures up 
to 600 pounds. For higher pres- 





sures, designs are adapted accord- 
ing to specifications. 

C-F High-Pressure Regulators are 
in the reducing stations of practi- 
cally every company supplying oil 
and natural gas to important cities, 
east or west. For high or low 
pressures, C-F apparatus has com- 
manded the confidence of oil and 
gas engineers from the beginning 


OUTLET 


of the industry. Correspondence is 
invited. Catalogs are mailed on 





request. 





The Chaplin-Fulton Mfg. Company 
28-40 Penn Ave. Pittsburgh, Pa. 
‘ay Wee eee ~ S 
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1,877,916. PROCESS FOR OBTAINING HYDROCARBONS FROM 
WELLS. Warren K. Lewis, Newton, Mass., assignor to Standard Oil 
Development Company, a Corporation of Delaware. Filed July 28, 1928. 
Serial No. 296,007. Five claims. (Cl. 166—21.) 

1. The method 
of compressing 
through a vacuum 
| pump vapors which 
condense on adia- 
batic compres- 
sion, which com- 
prises actuating 
the pump adia- 
batically to draw 
the vapors from a 
body thereof in a 
confined stream 
under less than at- 
mospheric pres- 
sure, heating the 
stream of vapors on the intake side of the pump to at least the tempera- 
ture of their dew point at pressures greater than the pressure in the 
intake, and delivering the vapors from the pump under said increased 
pressures. 


REFRIGERATION CHAMBER 
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MEAT LACHANCER 











© Gasc.w 
Recovery srsrast 


1.877,974. PIPE LINE DEPOSITING MACHINE. JouHn F. Ross, 
Cleveland Heights, Ohio. Filed June 16, 1931. Serial No. 544,871. 18 
claims. (Cl. 214—1.) 

1. In a pipe line 
handling apparatus, 
a crane type ma- 
chine comprising a 
base portable to 
travel alonga trench 
in which a pipe is 
to be laid, a boom 
on said base, tackle 
means on said boom, 
a grapple device 
carried by the tackle 
means and compris- 
ing a pipe support- 
ing member, and 
anti-friction means 
carried by the mem- 
for 





ber supporting 
the pipe to be 
handled in spaced 
relation to said 


member, for allow- 
ing free longitudinal movement between the pipe and supporting mem- 
ber, the means being axially disposed transversely of the pipe. 


1,879,034. DRILL CUTTER MOUNTING. Guy E. BEHNxkeE, Houston, 
Texas, and Russett Gresey, Oklahoma City, Okla., assignors to Reed 
Roller Bit Company, Houston, Texas, a Corporation of Texas. Filed 
October 8, 1929. Serial No. 398,125. Five claims. (Cl. 255—71.) 


1. A bit head having a bearing extension, 
said extension having a recess and a slot, 
and a pin shaped to fit said recess and hav- 
ing a reduced portion shaped to fit said 
slot, said pin and reduced portion being 
slidable laterally into said recess and slot, 
and a substantially U-shaped bolt to hold 
said pin in place. 
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1,879,572. 


1. In a floating deck for tanks, peri- || 
pheral sealing means for the deck compris- 2 


ing spring metal 


upper and lower wings diverging out- 
wardly toward the walls of the tank to 


sealingly contact 


leakage around the periphery of the deck, 
said wings being arranged for independent 


movement relative 


by one of the wings is sealingly engaged 
with the wall of the tank when the other 
is moving over an obstruction on the 


tank. 


1,878,141. 
(Cl. 255—1.) 


1. In combina- 
tion: well casing, 
and a rotary drill- 
ing machine hav- 
ing means for se- 
curing the ma- 
chine in a fluid- 
tight connection 
to the casing in a 
manner to prevent 
separation of the 
machine from said 
casing. 











1,874,114. DRIL 
Dallas, Texas, a 


FLOATING DECK. ANprew G. 
October 17, 192 


ROTARY DRILLING 
Los Angeles, Calif. Filed Oct. 16, 





29. Serial No. 400,265. Five 


plate sections having 


therewith and prevent 


ly to each other, where- 


APPARATUS. 











oF 46 


1,877,901. 


FREDERIK 
1928. Serial No. 312,887. 14 claims. 








SPEEGLE, Icla, Kans. Filed 
claims. (Cl. 220—26.) 














W. Hip, 











REAMER. Van J. Kusin, Brea, Calif., as- | 


signor to Chiksan Oil Tool Co., Limited, Fullerton, i 
Calif., a Corporation of Nevada. Filed Aug. 25, 1930. } 
Serial No. 477,627. Nine claims. (Cl. 255—73.) 


1. A well tool of the character 
described including a body, annular 
surrounding the body rotatable in 
planes tilted relative to the longi- 
tudinal axis of the body and having 
peripheral cutting parts, and spacers 
between the cutters rotatably sup- 
porting the cutters. 


LL BIT. CwHarves §S. CRICKMER, 
ssignor to The Guiberson Corpora- 


tion, Dallas, Texas, a Corporation of Delaware. 


Filed May 24, 


1928. Serial No. 280,142. Eight 


claims. (Cl. 255—71.) 


1. In a drill bi 
and an extended 
in said seats, bolts 
movement, means 


t, a stock having seats at its sides 
tongue, vertical supports disposed 
retained in the stock against axial 
adjustable upon said bolts to clamp 


said supports in said seats, and rolling cutters jour- 


naled between the 


supports and tongue. 
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